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A MODEL ELECTRIC RAILWAY ; the road showing Westville, with 
meal : / ? g jer phe West Rock in the distance, and an 
Trolley railways are now so com- ; Z interior view of the power house, 
mon that it is taken as a matter of showing the engines, dynamos and 
course that they are all pretty ’ : / appurtenances. The power house 
nearly alike, and that all that is is located on Miil River, in New 
necessary to constitute an electric ; es : Zo Haven. Seven lines of railroad are 
railway is a source of current and operated from this station, employ- 
ears provided with motors for using rs one ing 38 open cars, 42 closed cars and 
the current ; but while the funda- ) “ia a er ss a 8 sweepers. The combined length 
mental principles controlling the <s Se of the different branches is 265 
trolley systems of railways are the miles. The power house is pro- 
saune on all roads of this descrip- f , vided with three cross compound 
tion, there is a marked difference . Sui Allis engines, each having a stroke 
between the recent roads equipped i of 36 inches. The high pressure 
with first class machinery and ap ‘ . = 2 cylinders are 16 inches in diameter 
purtenances and the earlier roads : | and the low pressure 80 inches 
upon which the great problem of j — - These engines are operated under 
economical electric propulsion was ite ; ' a steam pressure of 126 pounds, ana 
worked out. f — = eater ere make 92 revolutions a minute. The 
We present to our readers an il- rt —— = pressure in the receiver between 
lustrated description of a very com- é Ss high and low pressure cylinders 
plete plant located in New Haven, Re is 8 pounds; consequently the initial 
Conn., and belonging to the Fair pressure in the low pressure cylin- 
Haven and Westville Railroad Com- ‘ : der is 8 pounds. The vacuam is 
pany; in fact, the engines, ma- 27 inches or 13 pounds. 
chinery and general equipment of : - Steam for these engiwes is gene- 
the road are so complete that we rated by three vertical Manning 
have ventured to call it a model : aN boilers, another boiler of the same 
trolley railroad. = PSs description being held in reserve 
We give a view of a portion of ' ‘ (Continued on page 265.) 
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FAIR HAVEN AND WESTVILLE ELECTRIC RAILROAD—INTERIOR OF POWER HOUSE, 








Scientific American. 




















Scietifie American, 


134.5. 


PREVENTION OF RUST IN WHEAT. 

Mr. E. B. Mayo, of V. Viesea, Coahuila, Mexico, in 
a recent letter complimenting the SCIENTIFIC AMERI- 
CAN, wishes to know whether there is any remedy or 
preventive for rust in wheat. The prevention of rust 
aud smut of oats and wheat has been made the basis 
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MUNN & CO.. Editors and Proprietors, 
PUBLISHED WKEKLY AT of a series of special investigations and experiments 
No. 361 BROADWAY, NEW YORK. by a number of investigators, while the Division of 
Vegetable Pathology in the Department of Agricul- 
Oo. D, MUNN, A. E. BEACH. ture has particularly taken up the subject of smuts in 


oats and wheat. In Farmers’ Bulletin No. 5 of that 
division the experiments of the division, as well as 
those made at the different State experiment stations, 
are summarized, the different methods having for ob- 
ject the treatment of the seed grain, since it has been 
found that infection takes place when the seed is ger- 
minating, from spores which adhere to the seed when 
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onee, and by frequent stirring prevent its spoiling. 
The treated seed should be handled only with clean 
tools, and should be put in sacks disinfected by boil- 
ing fifteen minutes. If these precautions are not 
taken, the seed may be infected again after treatment, 
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Tay bridge in Scotland is twice the length of the 
Forth bridge to the south of it: but the design and 
erection of its two miles of short girders did not call 
\for the exercise of one-fifth part of the skill and 
courage required in throwing the huge spans of the 
Forth bridge across the mile of deep water at the 
Firth of Forth. In a like increasing ratio will the 
difficulties multiply in stretching this mammoth struc- 
ture across the Hudson River. 

The seven wonders of the world, that appealed so 
strongly to the ancients, will be completely over- 
shadowed on every point of comparison by this crown- 
ing feat of the nineteenth century. 

If were bulk or mass be taken as the standard of 
comparison, it will be bigger and heavier than the 
greatest of the works of the ancients; and in the scien- 
tific knowledge involved in its construction, it will em- 
body truths in chemistry, mathematics, and mechan- 
ies that would bewilder the Egy ptian builders of the 
Pyramids even wore than its vast stretch of steel 
eables and interlacing girders. 

The two masses of masonry that will have to be 
built on shore to resist the enormous pull of the 16 
cables will, in their united weight and bulk, rival the 
great Pyramid of Gizeb. 

The four steel towers that carry the cables will each, 
in all probability, overtop the lofty Washington Mon- 
ument; and will be exceeded in height only by one 
structure, the Eiffel Tower in Paris. Ethically, if we 
may so speak, they will stand loftier than the last 
named; inasmuch as the Eiffel Tower is merely a 
spectacular “freak,” whereas the four great towers of 
this bridge will reach their full stature as part of a 
great mechanical structure erected for a useful me- 
chanical purpose. 

When loaded to its full working capacity, the bridge 
can carry in midair, at a height of 150 feet above the 
river, 17 heavily loaded freight trains, which, if strung 
out in line, would be two miles in length. This would 
represent a total load of 26,000 tons. Moreover, it could 
carry this load with a large margin of safety in a tem- 
pest of wind that would endanger the stability of 
many of the adjacent buildings in New York City. 

It is fortanate, judged from the esthetic point of 
view, that the great structure is to be built on the sus- 
pension principle instead of the cantilever, as was at 
one time proposed. Apart from the much greater 
weight and cost of a cantilever bridge, there is by 
comparison everything to be said in favor of the 
light and graceful appearance of the suspended 
bridge. 

The lofty and tapering steel towers, with the cables 
rising in a long sweeping curve to meet them 500 feet 
in midair, will form a picture at once majestic and 


beautiful. 
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THE BATTLE SHIP INDIANA. 

In placing the Indiana upon the list of available 
warships in the United States navy, the naval board 
will make the most important and significant addition 
to our fighting strength on the seas that it has ever 
known. In the Indiana we shall possess, for the first 
time, a first-class modern batile ship that can chal- 
lenge comparison with any other armorclad afloat. 

It is true there are in the English navy ships of 
50 per cent greater displacement and 2 knots higher 
speed ; but any superiority in this regard will be fairly 
well offset by the greater weight and more effective 
disposition of the armament in the boats of the In¢i- 
ana class. 

The displacement of the Indiana is 10,500 tons; that 
of the Royal Sovereign 14,900 tons ; and yet the Ameri- 
can ship can throw a much heavier weight of metal at 
a single discharge. The cause of this vast disparity 
in size is to be found in the different nature of the 
duties that have to be performed by the two types. 
The Indiana and her class are called coast defense ves- 
sels. They are designed for home waters, and their 
operations will be carried on as far as possible within 
easy reach of the home coaling stations. Consequently 
they will not need to carry more than a limited supply 
of coal, ammunition, and general stores. On the other 
hand, the world-wide distribution of England’s mari- 
time interests and the aggressive system of warfare 
which she bas always aimed to carry on, seeking out 
and running down the enemy at sea, necessitate the 
building of battle ships of great coal endurance and 
capable of carrying a large supply of ammunition and 
stores for extended cruises at sea. All this necessitates 
an inerease in size, and hence the wammoth propor- 
tions of such ships as the Royal George, which, when 
fully loaded, displaces 16,500 tons. The United States 
navy has no colonial interests to protect, and her bat- 
tle ships are designed for the special purpose of guard- 
ing the home waters. For their purpose they are ideal 
ships; and ship for ship, they wiil be fully the equal 
of any European leviathan in a naval duel. 

The Indiana is 348 feet long, 69 feet beam, and draws 
26 feet fully loaded. A belt of steel 18 inches thick 
and 7 feet 6 inches deep protects her at the water line, 
8 feet 6 inches of this being above and 4 feet below 
water. Above this belt of steel is a steel deck, 2% 





inches thick, which, with the side armor, will form a 
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kind of huge inverted box, under which will be placed 
the * vitals,” i. e., the engines, boilers, and stores of 
powder, shot, and shell. At each end of this armored 
box, and standing upon the steel deck, is built up a large 
‘*barbette,” or round tower, of solid steel, 17 inches 
thick, within which will revolve the two steel turrets, 
17inches thick and 20 feet inside diameter. Each turret 
contains two steel guns, of a caliber of 13 inches, and 40 
feet long, weighing 50 tons each. These four guns 
can each throw a shot weighing 1,200 pounds a dis- 
tance of 12 miles, and can pierce 22 inches of steel at a 
distance of a wile. The Indiana could be off Rockaway 
Beach and throw sbells into New York City. 

A little distance behind these two main turrets, and 
placed one at each corner of the above mentioned ar- 
mored box, are built up steel towers with armored steel 
turrets revolving at the top of them, in each of which 
are placed two 8 inch armor piercing guns. This 
is what, in battle ship parlance, is known as the 
secondary battery, and it is just here that the Indiana 
shows such a preponderance of fighting strength over 
other warships. In every other battle ship of foreign 
navies the secondary battery consists of guns of 6 inch 
caliber or less. These guns are not armor piercing, and 
the range of their destructive effect against a plated 
ship is limited. Not so the 8 inch guns of the Indiana. 
They are capable of piercing at close range all but the | 
very heaviest armor afloat, and in a naval duel they 
would be the decisive factor of the fight. These eight 
guns are carried at a height of twenty-six feet above 
the water line, and could be fought in the heaviest 
weather without being interfered with by the break- 
ing of heavy seas over the ship. 

Between the 8 inch guns, and standing on the steel 
deck, are four 6 inch guns, which have a broadside 
and dead fore and aft fire. In addition to the heavy 
ordnance, the Indiana carries- no less than thirty 
smaller guns, ranging in weight of shot from the 
6 pounder down to the bullets of the Gatlings. 

She is provided with tubes for the discharge of the 
deadly torpedo; and last but not least, she bas a 
powerful underwater ram for ripping up the enemy’s 
bull should a favorable opening occur in the confusion 
of anaval fight. To recapitulate, the Indiana’s offensive 
strength is represented by four 13 inch 50 ton guns; 
eight 8inch 18 ton guns; four 6 inch 5 ton guns; 
thirty smaller rapid, fire guns; 18 inch discharges for 
torpedoes carrving 250 pounds of explosive. 

The guns are so advantageously placed that, at a 
single discharge, she could hurl 6,800 pounds of shot 
into the enemy, with an average velocity of 2,000 feet 
per second. 

On her trial trip, which took place on the 18th inst., 
she developed a speed of 15°61 knots over a thirty wile 
course, which is over half a knot in excess of the con- 
tract requirement. She was quick in answering her 
helm and showed good stability, two most important 
features in a battle ship. On page 264 we give an illus- 
tration of the Indiana. 

Franklin L. Pope. 

Franklin Leonard Pope was instantly killed bya 
shock of 3,000 volts in the cellar of bis house at Great 
Barrington, Mass., October 18. He was the manager 
of the Great Barrington Electric Light Company, the 
principal buildings of which are at Housatonic, distant 
five miles. To facilitate the operations of the plant, 
he had placed in his cellar a large and powerful con- 
verter. When the power was turned on he visited the 
cellar to adjust the bearings. His family upstairs 
heard a heavy fall, and upon investigation found Mr. 
Pope dead on the floor beside the converter. Doctors 
say death was instantaneous. 

Mr. Pope was born in Great Barrington in 1840. At 
an early age he was a telegraph operator. In 1860 or 
1861 he came to New York, a green-looking Yankee 
country lad, to seek his fortune, and strayed into the | 
SCIENTIFIC AMERICAN office, where employment was 
ziven him as a draughtsman. Here he gained know- 
ledge of patents. Thereafter he entered the employ- 
ment of the American Telegraph Company. 

He was one of the earliest patent solicitors making 
electrical inventions a specialty, and for several years 
he held the office of patent attorney for the Western 
Union Telegraph Company. He was well known asa 
writer on electrical subjects. For several years past 
he was retained as an expert in some of the most im- 
portant patent suits brought before various courts. 
In 1886 he was elected president of the American Insti- 
tuteof Electrical Engineers, of which he was a charter 
member, succeeding in that office the late Dr. Norvin 
Green. The reconstruction of the Great Barrington 
electric plant was one of his recent undertakings, and 
the work embodied many interesting features, which 
were described in a paper read by him at the June 
meeting of the Institute at Niagara Falls. 

Mr. Pope leaves a widow and three children, two 
daughters and ason. His brother, Ralph W. Pope, is 











secretary of the American Institute of Electrical En- 
gineers, and his sou Henry W. Pope, is with the Ameri- 
can Telephone and Telegraph Company in New York 
City. The funeral and interment was at Great Bar- 
rington. 
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Eugene Langen, 

We regret to learn of the sudden death of Mr. 
Eugene Langen, one of the noted millionaires of 
Cologne, and one of the directors of the Otto Gas 
Ergine Works, of Philadelphia, on the 2d _ inst., 
of heart failure, at bis country seat, Elsdorf, not far 
from Cologne. Mr. Langen was one of the largest 
beet sugar manufacturers in the world, acquiring by 
that business about $20,000,000 in American money. 
Besides this he had a large business, and was a di- 
rector of the Gas Motoren Fabrik Deutz, the largest 
of its kind in Germany. He had many decorations 
conferred upon him for his ingenuity and enterprise, 
one being from Emperor William I He was only 
once in the United States, and that in 1894, when the 
firm of Schleicher, Schumm & Company ceased to 
exist, and the Otto Gas Engine Works were incorpor- 
ated, which firm is now so well known throughout all 
the principal cities of the globe. He was about 60 
years old, and leaves a family of twelve children, one 
of whom, Mr. Gustave Langen, is the president of 
above firm. 
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of the Jerome Park Reservoir, 
New York. 

The Ingersoll-Sergeant Drill Company have just re- 
ceived a large order for a complete plant of air com- 
pressing machinery for running drills, engines, pumps, 
ete., on the Jerome Park reservoir work, New York. 

The contract for the constraction of the Jerome 
Park reservoir was awarded to Mr. J. B. McDonald at 
$5,473,060. It involves the removal of upward of 
8,000,000 cubic yards of rock. 

The contractor has, since the letting of the work, 
made a thorough investigation looking to a deter- 
mination of the question whether or not machinery 
for excavation can best be run by steam or from a 
central compressed air plant. The central plant sys- 
tem has been adopted as the best and cheapest, the 
saving in expense being largely in labor and fuel. 

The plant made by the Ingersoll-Sergeant Drill 
Company and adopted by the contractor involves the 
use of compound condensing Corliss air compressors 
ran by high class of boilers transmitting and dis- 
tributing compressed air at 80 pounds pressure through- 
out the work. 

It is contemplated to use a battery of several air 
compressors placed side by side, the unit adopted 
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usual reagents, and were found to cause perfectly nor- 
mal anesthesia in men and the lower animals, without 
accident, In diffused light the addition of one- 
thousandth part its weight of sulphur preserved cbloro- 
form indefinitely in the presence of a great excess of 
oxygen. Noexplanation of the phenomenon is offered, 
but it is intended to perform similar experiments with 
selenium and tellurium in place of sulphur.—Journ, de 
Pharm. 
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Cycle Netes. 
English cycle repairers have recently introduced a 
new method of patching single tube tires. The patch 
is put on in the usual manner, and it is then vulean- 
ized in place by means of electricity. The pateh — 
is thus rendered inseparable from the rest of the 
tire, 
In France bicycles have been authorized for the dis- 
tribution of telegrams, and an allowance of $5 a month 
is made to messengers forthe use of their maciines. 

In Belgium the fire departments of some of the 
cities have utilized the tricycle as a hose cart, and find 
the results satisfactory. 

By an ordinance, bicycle riders in a Western city are 
compelled to carry red lamps on their wheels at night, 
no other color being allowed. 

At the National Institute for the Blind, in France, 
cycling is one of the amusements. A species of home 
trainer is provided, on which the inmates of the insti- 
tution ride. The wheels are so arranged that the ac- 
tual speed is indicated on a dial, so that races are held 
and some of the inmates have established records. The 
machines are also arranged so as to give audible sig- 
nals at various speeds. 

The Paris “Palais Sport” is a large arena with a 
eycle track that rises to a height of sixty-five feet in a 
spiral course. The ascent and descent are like a 
double corkscrew, and the tracks are so arranged that 
in one round trip a distance of one kilometer, or two- 
thirds of a mile, is covered. 

Bicycles have been put to a novel use by Mr. F. A. 
Sirrive, the entomologist of the Jamaica, L. 1, Agri- 
eultural Station. Mr. Sirrine rides a bicycle with a 
square reservoir of concentrated insecticide strapped 
to bis handle bar and a knapsack spraying machine 
on his shoulders. He visits all parts of the island, giv- 
ing object lessons to the agriculturists and borticul- 
turists and imparting personal instruction to them 





being a duplex compressor with steam cylinders 24 
inches and 44 inches in diameter, 48 inch stroke, driv- 
ing two piston inlet air cylinders, each 2444 inches in 
diameter by 48 inch stroke, the capacity in free air 
of this machine being between 3,000 and 4,000 cubic 
feet per minute. This is a duplicate of compressor at 
work at the Anaconda mines, in Montana, where very 
economical results have been derived. 
ent te 
New Turbines for Niagara, 

The Niagara Falls Hydraulic Power and Lifting 
Company have recently contracted with James 
Leffel & Company, of Springfield, Ohio, for four 
of their improved double discharge water wheels, 
to be of eight thousand horse power capacity, 
under a maximum head pressure of 218 feet, which is 
far the highest bead under which turbines of large 
capacity have ever been applied in this country or 
elsewhere. These wheels will drive eight electrical 
generators, which will be connected direct to the 
turbine sbafts, without gears or belting. This 
is the second order for turbines built by James 
Leffel & Company for Niagara Falls, there being al- 
ready several of this make of wheel, each of 1,200 horse 
power, in daily operation in the Cliff Paper Company 
mills, located at the cliffs, near the tannel. This wa- 
ter wheel company is also building four of their cas- 
cade wheels for one company, to be operated under 
730 feet head; part of the power to be electrically trans- 
mitted by connecting the wheel shaft directly to the 
generators. The cascade wheel is, however, essen- 
tially and entirely different in construction and ope- 
ration from the turbine, being in principle an im- 
pulse and reaction wheel. This cascade wheel plant 
will have an aggregate capacity of six hundred horse 


power. 
———— > e- Oo S 


Preservation of Chloroform, 

L. Allain claims to be able to preserve chloroform in- 
definitely by saturating it wit: sulphur. Chemically 
pure chloroforio is taken, and the sulphur is prepared 
from ordinary sublimed sulphur by leaving it in con- 
tact with four times its weight of pure caustic am- 
monia during twenty-four hours. It is then washed 
with distilled water until neutral to litmus, and placed 
in a stove regulated to a temperature of 40° C., where 
it remains for four days, after which it is further dried 
over sulphuric acid for fifteen days. Purified chloro- 
form exposed to direct sunlight gave a precipitate with 
argentic nitrate solution after about forty eight hours, 
but underwent uo change under similar @onditions if 
previously saturated with sulphur, except that there 
was a deposit of insoluble sulphur. Specimens thus 
treated have been exposed to sunlight for four months 
without any alteration that could be detected by the 





in the preparation and use of the remedies which he 
finds to be efficient. 

In the wheel room of the recently constructed pala- 
tial club house of the Century Wheelmen, of Phila- 
delphia, 500 wheels can be accommodated. 

A wheel should be cleaned and oiled at least once a 
week. To clean the wheel, remove the lamp, place the 
wheel upside down, resting on the saddle and the han- 
dle bar, which should rest on a cloth or piece of old car- 
pet to prevent its being marred. Remove the dust 
from the wheel with a dry brush. If the rims and 
frames are muddy, use a wet cloth; a swall brush will 
be found useful in cleaning the sand or mud from the 
hub and sprocket wheel. If the enamel of the frame 
appears streaked after washing off the mud, it should 
be rubbed with a dry cloth or a piece of chamois skin. 
Do not use oily rags on the enameled parts. The 
spokes should be cleaned with a cloth. Every month 
the chain should be removed and soaked in turpen- 
tine, followed by kerosene oil or in kerosene oil alone. 
The sprocket wheels should be thoroughly cleaned 
before replacing the chain. There are a number of 
chain lubricators on the market, including a mica lu 
bricator, which will not soi] the bands or clothes, 
Many wheelmen lubricate their chains with a semi- 
fluid preparation of plumbago and the solid graphite 
as well; only a small quantity of lubricant is required, 
After the bicycle is cleaned it should be thoroughly 
oiled and the bearings should be examined and tight- 
ened, if necessary. When the bicycle is put up for the 
winter, it should not be allowed to stand on the floor. 
It should be hung up with the tires partially inflated ; 
this will tend to preserve the tires. 

To ascertain the gear of a bicycle, multiply the dia- 
meter of the rear wheel by the number of teeth in 
large sprocket ; divide by the number of teeth in small 
sprocket and the quotient is the gear of the cycle. 


For example : 
28 rear wheel. 


18 large sprocket. 
224 
28 


Sinall sprocket, 8 ; 504 


68 gear of wheel. 

‘ACCORDING to the Street Railway Journal, the num- 
ber of street railways inthe United States is 976, the 
total length of track being 13,588 miles, of which 10.363 
miles are worked by electricity, 622 miles by cable, and 
1,914 miles by horses, the remaining 679 miles being 
classed miscellaneous. The number of cars in service 








on these rvads is 44,745, or 3°29 per mile. 
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A SAFETY ATTACHMENT FOR ELEVATORS. 

The numerous attempts which are constantly being 
made to find a satisfactory solution of the problems 
involved in the construction of a safety attachment 
for elevators whicb shal! be at once simple, reliable, 
and economical, are a conclusive proof that the world 
is stil! waiting for the crowning achievement in this 
department of mechanics, It is, in fact, well under- 
stood by every one who bas paid any attention to the 
subject that all the devices now in use fall very far 
short of doing for elevators what the air brake has 
done for railroads. Until at least the same standard 
of safety shall have been attained for vertical as for 
horizontal locomotion, the public have certainly a 
right to demand that manufacturers of hoisting ma- 
chinery shall give every encouragement to inventors 
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er, and is adapted to be engaged by the arms of a gov- 
ernor when the cage attains an unsafe speed, the lever 
being by this means disengaged from the lugs in the 
periphery of the pulley, when the spring draws upon 
the trip rope to throw the safety catches into the path 
of the car. The shaft on which is the drum wheel car- 
rying the hoisting cable has at one end a miter gear 
meshing with a similar gear on the governor shaft, 
whereby the undue speed of the car expands the gov- 
ernor arms. The boxes in which the dram wheel shaft 
is journaled have a limited vertical movement, and one 
of these boxes is connected by a link with a lever ful- 
ecrumed upon a hanger, a weight being suspended from 
one end of the lever and its longer end being connected 
with the trip rope. On the breaking of the hoisting 
cable, the weight on the short end of the lever causes 
its other end to draw upon the trip rope and throw the 
safety catches out into the path of thecar. The patent 
also provides for some modifications of the construction 
shown in the illustration, and the invention is ina 
measure an improvement on a formerly patented in- 
vention of the same inventor, whereby provision was 
made for projecting safety stops into the line of travel 
of the elevator in case of the breakage of the hoisting 
rope. The apparatus provides for the automatic stop- 
ping of the car before it can possibly attain a danger- 
ous speed, and, if desired, provision may be made for 
lessening the shock of the impact of the cage on the 
stops by the use of springsor air cushions. It willalso 
be noticed that, should the cage break through the first 
pair of stops meeting it in its descent, there will be 
another similar pair of stops waiting to meet it just 
below, and so on down to the bottom of the shaft. 





ANTIQUE FURNITURE. 
The perfection attained in the production of factory- 
made furniture within the last few years, and the com- 
paratively low prices for which most elegantly finish- 
ed articles are afforded, are the best proofs of the 
progress being made in the furniture trade. The 
styles, too, are now more varied than they ever were 
before, for, in addition to the new designs which the 
manufacturers are all the time originating, the copy- 
ing of antique and classic designs is extensively fol- 
lowed in all work where the difficulty of execution 
does not prove too great an obstacie. The fact re- 








LABATT’S ELEVATOR SAFETY ATTACHMENT. 


who have this laudable object in view, and it is 
fortunate that the keen financial interest which the 
casnalty insurance companies have in the efficiency of 
these contrivances is a wuarantee that popular expecta- 
tions in this respect will not be disappointed. 

ft is a peculiarity of the improvement shown in the 
accompanying illustration that the arresting apparatus 
designed to automatically stop the cage should the 
rope break, or should an unsafe speed be attained, is 
detached from and altogether independent of the cage. 
The improvement is readily applicable to any elevator | 
shaft and cage, the mechan- 











ism being brought autowatic- 
ally into action either directly 
through the movement of the 
cage itself, or by controlling 
with the 
over 


connected 
the 
which the hoisting rope or 
cable passes, The invention 
forme the subject of a patent 
issued te Charles B. Labatt, 
of No. 148 West Fifteenth 
Street, New York City. Ina 
vertical bar or beam at one 
side of the elevator shaft are 


devices 


bearings of drum 


recesses, at frequent tuter- 
vais, in each of which is fal- 
crumed a safety catch of latch 
form, and when the shank 
portion of the catch is liberat 
ed or moved upward its body 
earried outward 
into the path of the cage. 
On the other side of the latch 


beam are eyes, through which 


portion is 


pese a trip rope on which are 
blocks adapted to engage the 
shank portion of each of the 
blocks nor- 
mally the 
wholly out of the path of the 
ear or cage. The trip rope 
extends over a pulley in the 
upper part of the shaft, and 
its end is connected by a rod 
with a spring, whose normal 
action is to draw the trip rope 
and throw the catches in the 
path of the cage: but this is 
prevented by the engagement 
of a lever with logs in the 
periphery of the pulley. The 
ever is fulerumed in a hang- 


catches, these 


holding eatches 








mains, however, that the best taste of the present day 
is most decided in its preference for old furniture of 
the classic styles of such makers as Chippendale, Man- 
waring, Mayhew, and other artistic workmen of the 
last century, and good samples of such work are al- 
ways sure to command high prices. A collection of 
eighteenth century furniture recently exhibited in Lon- 
don, comprising secretaires, cabinets, tables, screens, 
ete., was well calculated to stimulate interest in such 
work, and we are indebted to the Furniture Trade 
Review for the illustrations and description herewith 
presented of two of the most important pieces in the 
collection. 

The satinwood kneehole writing desk is inlaid with 
cross-bent tulipwood, and 
decorated with painted 
heads, wreaths, and fes- 
toons of fruit. It has a 
rail round the top, beneath 
which are four swall cedar- 
lined drawers, a sloping 
front covered with morocco 
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ANTIQUE ENGLISH DESK AND MAHOGANY SECRETAIRE AND CHINA CABINET. 
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and painted with a group of Cupids in the style of Cipri- 
ani. Beneath is a long drawer, and there are four small 
drawers on each side of the recess. Hanging above 
is a Chippendale mirror with brackets for china. 

The mahogany secretaire and cabinet is in the Sher- 
aton style. It has a secretaire drawer fitted with ten 
drawers and pigeon hole, a cupboard below with two 
paneled doors, inclosing sliding trays, and above are 
two glazed doors inclosing shelves. The whole is finely 
decorated with elaborate paintings of masks, medal- 
lions, wreaths, and ribbons, with exceedingly rich ef- 
fect. This fine old example has bad the interior re- 
stored and new lining added to the drawers, but the 
exterior is in as good coudition as when it left the 
maker’s hands, with the additional charm of softened 
tones that time alone can give. 
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AN AUTOMATIC PRESSURE REGULATING VALVE. 
A valve adapted to close proportionately on an in- 
crease of pressure and open correspondingly with de- 
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creasing pressure in the flow of gas or other fluid is 
shown in the accompanying illustration. It has been 
patented by Charles F. Sleigh and John M. De Long, 
of North Baltimore, Ohio. The valve seat is compara- 
tively deep, and conical in shape, and the valve is held 
op a stem.sliding loosely in a cap on the lower end of 
a cage which also slides loosely in the cap of the valve 
body, the cage being adapted to be raised or lowered 
by a threaded stem on which isa hand wheel. On the 
upper end of the valve stem is a cap against which 
presses a coiled spring, and an increase in the pressure 
of the gas flowing through the valve, causing an in- 
creased pressure also against the top of the valve, 
moves the latter downward against the tension of the 
spring, thus decreasing the opening between the valve 
seat and the valve, the spring lifting the valve and 
enlarging the opening as the pressure decreases, 

——____ +2 

The Largest Black Diamond, 

This diamond weighs 8,100 carats, and is, therefore, 
the largest ever known. The great Jagersfontein dia- 
mond, which was found in South Africa about two 
years ago, and which was said to be the largest known 
to be in existence up to that time, weighed about 970 
earats. The stone was found 
in the Carbon district, the old 
diamond fields of Brazil. It 
is of the class known as ‘“‘black 
diamonds,” or commercially 
as carbon, which are used in 
diawond drills and for similar 
purposes, their color not ad- 
apting them to ornament. 

At the present time the 
stone is in the hands of the 
jewelry firm of Kahn & Com- 
pany, of Paris, and the Bra- 
zilian government is pegotia- 
ting for its purchase for the 
National Museum. The stone 
was offered to Messrs. Bishop 
& Company, but they de. 
clined to purchase it, as it is 
difficult to say bow such an 
exceptionally large stone will 
turn out when cut into com- 
mercial sizes, and the price 
demanded was too great. The 
value is placed by experts at 
between $30,000 and $40,000, 
The price paid for it by the 
present owners is somewhat 
uncertain, one account put- 
ting it at $26,000, while an- 
other says that they paid 52s, 
8d. (English) per carat, which 
would make the price nearly 
$40,000, or not far from its 
probable maximum value. 


LONG’S VALVE. 
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THE TIME IN CHINA BY THE SUN, WATER, AND 
FIRE. 

While the sun and water have been more particu- 
larly employed by astronomers for telling the time, 
fire bas specially served for indicating the vigils of the 
night. We have already had occasion to use this 
word vigils when speaking of clepsydras, and have re- 
ferred to an ancient ordinance that enjoined the an- 
nouncement of the vigils to the inhabitants by agreed- 
upon signals. We speak here of some customs that it 
is interesting to know about. The night was divided 
into five watches that began at sunset and ended at 
sunrise. As we have explained, these five parts were 
of greater or less length, according as it was winter or 
summer. 

The announcing of the watches had a double pur- 
pose; in the first place it served to make the time 
known, and, in the second, to show that the watch- 
man was on the alert. Asit was formerly forbidden 
to walk about the streets at night, except in special 
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first quarter, the sentinel gives the drum a stroke and 
the other sentinel at once gives another upon tbe bell 
with the hammer. About the space of a Credo after- 
ward, each of them gives the drum and the bell a stroke, 
and continues so to do up to the beginning of the second 
part of the night. Then each gives two strokes, 
and continues, as has been said, to the third watch, 
when they give three strokes. At the fourth watch 
they give four strokes, and at the fifth, five. At day 
break they redouble the strokes, as they did at night- 
fall. In this way, at whatever time of night one 
awakens, he hears, unless the wind be contrary, the 
signal of every watch and knows what the time is.” 
In the king’s palace, at Pekin, there is to be seen a 
drum and a bell upon high towers, and, in the city, 
two other towers with a drum and bell for announcing 
the watches. The city drum is 15 public cubits* in 
diameter. The palace bell is the largest in the world, 





and its sound is so piercing that it seems to be rather 
that of some musical instrument than of a bell. It is 





were about as thick as a goose quill. They were 
burned in front of the pagodas, and were used for 
carrying fire from one place to another. These rods 
were often stuck into metallic vessels filled with 
ashes. This vertical position permitted of following 
their combustion with the eye (Fig. 1, D). 

Since these rods gave no light in burning, they 
were only used for giving the hour iu the house, 
which they at the same time perfumed. Wher the 
rods or cords had a certain length, they were twistec 
so as to form a spiral and conical figure (Pig. 3) that 
widened out at every revolution and reached two 
or three palms in diameter. , Their combustion 
then lasted several days, and sometimes even a 
month or more. They were suspended by the cen- 
ter and were ignited at the lower extremity. The 
fire then ascended slowly and insensibly in following 
all the spirals. Five marks made upon these spirals 
served to indicate the five partsofthe night. This 
method of measuring time was, it is said, so exact that 




















Fig. 1—A B, BAMBOO FOR STRIKING THE NIGHT 


WATCHES, C, ODORIFEROUS BURNING RODS, D. ME- 


TALLIC VESSEL WITH BURNING RODS. 





Fig. 3—CHINESE SPIRAL FOR SHOWING THE 
TIME, 


cases, the guards had to keep watch and question 
every person who was met with outside of his house. 
Certain of these guards held in the left hand a hol- 
low bamboo cylinder which they struck with the right 
hand, not only to give proof of their vigilance, but 
also to make the time known](Fig. 1, A, B). Some- 
times this bamboo rod, instead of being cylindrical, 
had the form of a fish, 80 ecm. in length by 15 in 
diameter. The officers who made the rounds often 
rode asses and were preceded by a soldier who carried 
a lantern. 

Others had clappers attached to the arm, and to the 
number of two or more, leaving their post, went about 
acting upon them. The guards of a neighboring post 
answered them by striking the bamboo as above de- 
scribed. They thus proved that they were not asleep. 

In 1668, Gabriel Magalhaens} wrote, in his Nouvelle 
Relation de la Chine: “In all the cities and towns of 
the empire there are two towers, one of which is 
called the Drum Tower and the other the Bell Tower, 
from the top of which the night watches are announced. 
At the beginning of the night or of the vigil, the sen- 
tinel gives the drum several strokes, and the bell after- 
ward answers him. Then, during the whole of the 
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Fig. 4.—-CHINESE CLOCK IN BLUE AND GOLD, 


this bell that serves for ringing the night watches in 
the city of Pekin. 

The manner of sounding the hours by striking 
a bell by hand by means of some instrament was also 
employed in Europe, and of old in certain belfries de- 
prived of a mechanical clock, the watchman struck the 
hour upon the bell avcording to the indications fur- 
nished by a clepsydra, sand glass or other device. 
While the watches were struck, these words were 
sometimes heard sung out: “Obey your parents, re- 
spect the aged and your superiors, and commit no 
injustice.” 

Fire, as we have said, was used in China for measur- 
ing the watches. The Chinese proceeded as follows: 
They reduced a special wood to powder by rasping 
and braying it. They thus obtained a sort of pulp 
of which they afterward made cords and rods of 
various forms (Fig. 1, C). For the use of rich and 
educated persons, they employed woods of rarer spe- 
cies. These rods, which were scarcely more than a 
finger in length, reached, when made of the more 
ordinary kinds of wood, two and three meters, and 


* The cubit is a little less than a Paris foot, which was 30 centime- 
ters. 
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Fig. 5.—-ANOTHER CHINESE CLOCK IN CARVED 
WOOD AND JADE. 
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no error of any moment was ever detected. 
curious to compare this Chinese horary 
with that employed in France in the middle ages. The 
duration of lighted candles or tapers also served then 
to mark the time of night. These candles were gradu- 
ated just as the Chinese graduated their rods or cords, 
Saint Louis made use of this primitive method. 
Charles V also made use of these graduated candles. 

The Chinese rods and cords spoken of above, while 
giving the time, also served as alarms. When a Chinese 
wished to rise at night at a given hour, hesuspended a 
small weight of metal very exactly at the place in the 
rod or cord which the fire was to reach at the hour 
specified. The moment having arrived, the weight de 
tached itself automatically and fell into a copper basin, 
and the noise of its fall was loud enough tc awaken 
the sleeper. This method was as simple as it was 
economical, for a rod or a cord whose combustion 
lasted a day and a night cost but three farthings. 

Fig. 2 represents a metallic dragon in the possession 
of the museum of the Louvre. It must bave served 
only for the combustion of cdoriferous rods. 

We must now study what were the Chinese mechani- 
cal clocks with weights or motive springs in theseven- 
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teenth century, the epoch at which the Chinese knew 
the first that were imported from Europe (1654). Upon 
this subject we read in the memoirs concerning his- 
tory, science and arts by the missionaries of Pekin in 
1782: The emperor, Young Tching, who reigned from 
1723 to 1785, says in his preface to the sublime instruc- 
tious of Cheng-tzu-Guogen: 

“At the end of the Mings dynasty (first years of sev- 
enteenth century) Europeans having entered China, 
tirst time made one or two sun 
emperors of the Mings took them as a 
precious Toward the ten¢g, year of Chun- 
Tehi (1654), the emperor Chi-Tzou-Hoang-ti received 
from these same Europeans a small clock which, of 
itself, struck the hours. It was not allowed to leave 
his side. Later on he obtained larger ones. Similar 
ones were wade, as far as to external form and to in 
ternal wheels, but, since the method of working the 


and having for the 
the 


treasure. 


dials 


springs 80 as to make them flexible and elastic was 
unknown, they were not correct. 

“Since | bave been reigning, having learned from 
some Europeans the method of working these springs, 
[ have made hundreds and thousands of clocks that 
have had the strik 
ing clock mended that was first offered to the Empe 
ror Chi-Tzou-Hoang-ti, and of which he was so jealous, 
It and I shall confide it to you pres- 
ently. You, who are still voung, have for your amuse- 
ment ten or twenty of these clocks that strike of them- 
selves and that I have given you. Do you not regard 
this 


mark the time very correct] I 


runs perfectly 


ns pleasing to your 


You ought, then, to eter- 
nally recall, with a grate- 
fal feeling, the advantages 
that bave 
cated to you 
cestors and your father.” 
It was 1680 that 
Khang-hi cloek 
shops within the walls of 
the palace, and to which 
he artisans 
workmen frow all parts of 


been commauni- 
by your an- 
toward 


created 


called and 
theempire. The monopoly 
of the tradk 
the Christian 
whom the missionaries had 


Was conce ce al 


to natives 


taught to work These 
workmen, however. were 
not very skillful, for, more 


than a century afterward, 
three clocks to 
the emperor in 1795 by the 


presented 


embassy of the India Com 
pany, having been injured 
during the 
clockmakers in the service 
offer 


el- 


voyage, three 
of the court came to 
to the 
mechanic 


their services 
bassy; but the 
of latter, 
been able to come to terms 
with their 
offer and preferred to them 


the nm having 


refused 


therm, 


three missionaries residing 


in Pekin, whom he con 
sidered more adroit, al- 
though they were not of 


In fact. the re- SANGER 


pairs were properly made. 
When we stady the pieces 
that the Chinese clockmakers have constructed, we 
find merely bad copies of European clocks. They have 


the trade, 


changed nothing in the movements adopted by them 
as models; and, as for the external form of the cases, 
they have given this, it is true, a Chinese character, 
but they produced nothing re- 
markable. 

The Chinese have allowed themselves to be far ex- 
celled by the Japanese in wechanical finish and deco- 
The aspect of a Chinese clock sometimes 
revolts the through the wixtare of Chinese and 
European elements found therein (Pigs. 4, The 
have produced no mechanical clockwork 
properly so called, but have been in this merely bad 
La Nature 


have, nevertheless, 


rative art. 
eve 
5). 
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tees of Alr Jets. 

A writer in Cassier’s Magazine states that in tarning 
s! it customary to use water to 
which a certain percentage of sal soda has been added, 
in order that the water may not rast the finished work, 
keen tool of the proper temper, and wide 
ugh cutting edge to cover the feed, a very smooth 


soft steel iafting, 


is 


and with 
en 


and shiniog surface can be produced, By using asmall 


tir jet, that is air issuing from an orifice of about one- 
sixteenth inch in diameter, the work can be finished 
very much the same as if water is used. A smooth 


surface will be produced with this important difference. 
that the tool will not crowd, and, consequently, the 
shaft will be nearer true and straight when using a 
compressed air jet than when using water. The same 
sized air jet may be used to advantage at different 











places around the shop. It isexcellent for cleaning off 
benches and machines, and is much to be preferred to 
the common dust brush used for this purpose. It is 
also very convenient at the drill press for blowing out 
the chips in drilling and tapping bottom holes. 





BICYCLE RACING AT SPRINGFIELD. 


The programme of races of the Springfield Bieycle 
Clab at its September tournament was one of unusual 
interest, and attracted the attention of wheelmen in 
all sections of the country. Many of the leading pro- 
fessional and non-professional bicycle riders partici- 
pated, and the attendance was very large. This tour 
nawent has been styled the “American Cycling Derby,” 
and our illustration represents the conclusion of the 
mile open race on the second day, with Walter C. 
Sanger winning. It has been generally conceded that 
Sanger rode the greatest races of the year on this 
track, and that he stands far above the common run 
of eyele racers, but it is said that Sanger personally 
lays great emphasis on the merits of the tires which he 
rode in these trials. They were the Vim tires made by 
the Boston Woven Hose and Rubber Company, and 
their peculiarity consists in a roughened surface, tech- 
nieally called a pebble tread, giving the tire a high 
speed record. Sanger entered and won in three events, 
the two mile handicap in which he won on the second 
day being a highly sensational and brilliant perform- 


ance. The advantage of the pebble tire was well 


WINNING IN A BICYCLE RACE AT THE SPRINGFIELD MEET. 


shown in the race we illustrate. The bunch came 
slowly round the turn toward the open witb half a 
dozen men in front of Sanger and Tyler. Sanger was 
very near the last man in the string. Directly on the 
point of the turn, the bunch began to go fast, and so 
great was their speed when they got to the head of 
the stretch that they had to swing wide, owing to the 
smooth surfaces of their tires. Sanger, having the 
roughened surface, simply held to the pole very closely, 
and by the time the rest of the bunch was ready to 
siide in toward the pole, Sanger was a good ten feet 
ahead of them. It was but an easy matter for him 
then to increase his lead until he finished far ahead, as 
isshown in the cut. Had his tires not been furnished 
with the pebble tread, he would bave been obliged to 
have followed the bunch into the stretch, and lost the 
position which the tires gave him. 
———_——__2-+ o> S- 
Not a Bad idea, 

In Germany when a man is convicted of the offense 
of beating his wite he is not locked up at once, but is 
allowed to continue at his work all through the week. 
At the end of the week he is looked after by the police. 
who put hin into prison until Monday morning. His 
wages are taken from him and delivered up to his 
wife. On Monday morning he is handed over to his 
employer. If he will not then work, he is thrown into 
jail again, where, says the Newcastle Chronicle, there 
is no doubt he will have to work a great deal harder 
than he does when at his usual employment. In some 
countries this would be regarded as intolerable pa- 
ternalism. 











The Michigan Spread Eagle. 

At the recent meeting of the American Bar Associa- 
tion at Detroit, Michigan, the address of welcome was 
delivered by Hon. Don M. Dickinson, who glorified the 
town and State as follows : 

“A few days agoa Senator of the United States from 
the great State of New York referred to the city of 
Detroit as situated on the shores of Lake Michigan ! 

‘Now, we would have him know, and all the rest of 
our friends of the Atlantic coast who have never been 
west of Buffalo know, that a commerce passes the port 
of Detroit in but the seven months of open navigation 
seven times as great, in tonnage of merchandise, as the 
entire year’s carrying trade of the Norih Atlantic high- 
way, and more than twice as great as the combined 
entries and clearances of the whole world at the ports 
of New York and Liverpool together. In the summer 
of 1893 a member of the Supreme Court of the United 
States—one of the most eminent men produced by this 
republic, and one of the greatest judges who ever wore 
the ermine—spent a month within sight of the two end- 
less processions of shipping that pass each other on 
this water road. Mere statistics had not greatly im- 
pressed him, but the actual view of the living facts 
filled him with astonished conviction. To that visit 
more than any thing else, I believe, does our fresh 
water Neptune owe his belt and spur of knight ; for in 
December. 1898, the court gave to our lakes and con- 
necting rivers the full legal title and dignity of ‘high 
seas,’ ranking with the oceans and seas of the world. 
I say, in passing, that now, 
with our sister States of 
the Northwest, we are ask- 
ing, with more and more 
urgency—ney, we will soon 
demand—from the United 
States, a free and, above 
all, a wholly American out- 
let to tide water, so that 
we may ship our goods to 
every open port on the 
earth without change of 
bulk. 

“In agriculture, Michi- 
gan’s resources can feed all 
the nations; in building 
material, we can build cot- 
tages and palaces for them 
all; we can gridiron the 
world with our iron and 
steel ; and from our manu- 
factories can equip the 
lines with rolling stock. 
We produce the most and 
best iron of any State or 
nation. 

“Our copper product is 
now at least half of the 
world’s supply. Copper 
mining is remunerative, 
but I suggest to our fellow 
citizens of the United 
States from abroad that it 
would pay us better if the 
government would open 
its mints to the free and 
uplimited coinage of cop- 
per as money, impose the 
legal tender quality, fix a 
ratio (at any figure—that 
is not material) with gold 
and silver, and then maintain the parity of the 
three metals with all the financial resources of the 
republic, ‘independently of and without waiting for 
the assent of foreign nations.’ Michigan would like 
this, and if it should turn out well, we might, fullow- 
ing Lycurgus, try it with our iron by and by. But 
that’s another story, as Kipling would say.” 


a Ht 
Tuberculosis, 


Professor Delépine, writing on this subject, has 
shown that—taking very large numbers as the basis 
of his estimate—at least 16 per cent of cattle are afflict- 
ed with this disease ; and that, whereas in some dis- 
tricts it may be comparatively rare, there are parts in 
which a non-tuberculous cow is the exception. Pigs 
also are affected in the same manner, although not to 
the same extent, about one in every thirty-six being 
attacked by the disease. Cats and dogs also are sub- 
ject to tuberculosis, and it is to be feared from their 
exceeding friendliness may be a source of danger to 
children with whom they play. Although the form of 
tuberculosis with which poultry are affected differs in 
some particulars from that of man, it is a very common 
disease, and commits great ravages in poultry yards. 
But any animal which conforms with man’s habit of 
dwelling under artificial shelter is apt to contract 
tuberculosis, and so it is that whether they be mon- 
keys, camels, giraffes, antelopes, llamas, lions, tigers, 
foxes, tapirs, zebras, etc., they all, according to Pro- 
fessor Delépine, are liable to tuberculosis when they 
are kept in menageries.— Hospital. 
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How to Hinder Bailway Robberies. 
To the Editor of the SCIENTIFIC AMERICAN : 

I wish to call attention to two plans to frustrate such 
designs. 

First, by fixing a pipe to the steam dome to convey 
steam near the lamps on the train and then by jets or 
sinall pipes pointing downward iuto the lamp chimney 
all lights on the train could be instantly extinguished 
by a move of the engineer, and robbers could not see 
trainmen or passengers to hold them up or shoot them, 
while they would be fully exposed as they would ad- 
vance. 

My next device would be to carry all valuables in 
metal cans instead of paper packages, of any weight 
experience would approve of. When a safe was blown 
open, these packages would be too heavy to carry and 
difficult to open, and could not be destroyed. Large 
gas pipes, with heads screwed in, one bead riveted in 
and the other locked securely. Such packages would 
be difficult to carry off or open or dynamite. 

I hope you will give your readers these ideas for the 
protection of trains and the inconvenience of robbers. 

BENJAMIN WALTON. 

Compton, Cal., October 2, 1895. 

Photography Out West, 
To the Editor of the SCIENTIFIC AMERICAN: 

I was much interested in reading in a late number 
of your paper Mr. Buckwalter’s article on photo- 
grapky in the Rockies. I can quite confirm what he 
says about the danger of overexposure. When I be- 
gan the art here as a novice, the smallest stop in my 





lens was about f 32. With this stop and an exposure | 


made by lifting off cap quickly and as quickly replac- 
ing it, the negatives obtained, when the landscape or 
object was in bright sunshine, were almost invariably 
svoiled by overexposure. I finally made a smaller 
stop and then got good pictures. I find ordinarily 
that f 64 is as large a stop as can be used safely with 
a eap exposure for a brightly illuminated landscape. 
With the shutter (S. and P.) working at ,, sec. f 16 to 
f 11 give fully exposed negatives. I use Cramer's 
Banner plates, which are very rapid, though not so 
much so as his Crown brand. I have seen films of 
another make rated at sensitometer 27, which were 
underexposed under the same conditions, 

Perhaps the ordinary tourist would succeed best 
here by bringing a slower plate than he generally 
works with. There is not the same latitude in ex- 
posure, required at lower levels for different times of 
the day, needed here. The sun generally rises and 
sets almost at maximum brightness. I have got over- 
exposed negatives half an hour after sunrise on a zero 
morning with f 32 and quick capexposure. I have not 
found isochromatic plates of any advantage here so 
far, and yellow screens with ordinary plates are use- 
less, except for clouds, as they intensify the lights, 
while destroying detail in the shadows. There is 
one thing has puzzled me. These overexposures spo- 
ken of were helpless ones; not to be saved by any 
amount of bromide of potash in the developer nor by 
dilution of it. But now and then under just the same 
(apparent) conditions—bright sunshine, f 32 stop, the 
same exposure and developer—a good negative was 
obtained. I suppos> either the actinic power of the 
light must have been less, though the eye could not 
appreciate it, or else the plates varied, which seems 
unlikely. W. DEARDEN. 

Trinidad, Col. 
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The Father of Ocean Steam Navigation, 
To the Editor of the SCIENTIFIC AMERICAN : 

I was much interested in the article on ‘The 
Earliest Transatlantic Steamships,” given in your 
issue of September 21. I was especially impressed by 
it, as I am visiting in the family of Dr. Junius B. 
Smith, the originator of ocean steam navigation, and 
have seen papers and documents by means of which I 
may possibly be able to give you a few additional 
items of interest upon the subject, and at the same 
time do justice to the memory of a profound and 
practical thinker, whose foresight and perseverance 
helped the world to so wonderful an advance. 

Junius B. Smith was born in Connecticut and was 
graduated from Yale in 1802. He went early to Lon- 
don and transacted business between that city and 
New York for over forty years. He crossed the ocean 
several times, and on one occasion had a voyage of 
sixty days. This led him to reflect upon the importance 
of deep sea navigation, and in 1833 he began to advo- 
cate the use of steam in crossing the ocean among 
business men and bankers. His project was received 
at first with indifference and evenscorn. Dr. Dionysius 
Lardner, who was lecturing at the time upon scientific 
subjects, spoke publicly of the “chimera” of hoping 
to cross the Atlantic in a steamship without a coaling 
station midway. Even the Duke of Wellington, to 
whom he applied, answered that he “‘ would give no 
countenance to any schemes which have for their ob- 








| October 18, 1888, and which is now before me, expressly 


‘death of Dr. Smith, speaks of him as “the father of 





| but if we stop to analyze them, they are shown to be 





ject a change in the established system of the coun- 
try”! After great effort he succeeded in organizing 
the “ British and American Steam Navigation Com- 
pany,” and secured a list of directors, The books were 
opened in 1836. The contract for building the ship 
was given to Messrs. Curling & Young, Blackwall, 
England, and the contract for the engine was made 
with Messrs. Claude, Girdwood & Company, of Glas- | 
gow. The latter failed after finishing about two thirds | 
of the work, which delayed the enterprise a year. In 
the meantime, in order to prove the feasibility of his | 
project and to anticipate the sailing of the Great 
Western, built by a rival firm who had adopted Dr. 
Smith's idea, the Sirius, a small steam channel packet, 
was chartered and made the trip to New York just 
ahead of the Great Western. 

In regard to the claim for the Savannah, that she 
was the first steam vessel to cross the Atlantic, Dr. 
Smith wrote that he had visited and examined her, 
that she “‘was completely ship-rigged and made no 
pretensions to having navigated the ocean by steam, 
lLaving sailed most or all of the way and carrying her 
steam engine with her, as any other ship might do.” 

An editorial in the New York Evening Herald, dated 





gives Dr. Smith the credit of making “the first effort 
to turn the attention of England to Atlantic steam 
navigation,” and the next day’s issue of same paper 
publishes the correspondence between Dr. Smith and 
a company whom he wished to influence upon the sub- 
ject. Another long and detailed article in the Journal 
of Commerce, dated February 12, 1853, just after the 


ocean steam navigation.” 

There seems, therefore, to be no doubt that Junius 
B. Smith was the first to entertain and carry out the 
plan of applying steam to regular ocean navigation, 
and that but for the delay caused by the failure of the 
firm employed to build his engine his would have been 
the first steamer between England and United States. 

I may add that Dr. Smith’s company afterward built 
and sent out the steamships British Queen and Presi- 
dent. JuLia L. BISHOPRICK. 

Burlington, N. J. 
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Firing of Boilers with Mixed Coal. 
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Thus we see that neither condition of maximum effi- 
ciency was in any way approxinutely fulfilled in the 
case described by the writer of the article above re- 
ferred to. He stated that the chimney had, before the 
use of mixed coal began, discharged iarge volumes of 
smoke. This condition alone is enough to destroy 
the efficiency of the boiler. He also states that pre- 
vious to the time of using mixed coal}, they had insuffi- 
cient boiler capacity and that the result he gives can 
only be obtained with plenty of boiler capacity. It is 
evident from this that they bave increased their boiler 
capacity since using the mixed coal. It is equally evi- 
dent that in the first case they did not burn the coal. 
In a case of this kind the remedy is to so construct and 
manipulate the furnace that the combustible will all 
be burned. Then the difference in cost between the 
different fuels will be simply in the cost per pound of 


| combustible. 


In general, if the efficiency of a steam boiler regard- 
ing the cost of evaporating a pound of wateris not 
what it should be, the first thing to do is to find if the 
cheapest kind of fuel that can be obtained, in proper 
quantities, ard that is applicable to the conditions, is 
being used. If this is found to be the case, the next 
thing is to ascertain if it is all being burned. If this 
is found to be the case, then there is but one more 
thing, and that is, does the heat of combustion get 
into the water in the boiler, or does it go somewhere 
else, up the chimney or out through the brick work, 
or somewhere where it is not useful. When these 
three conditions are being fulfilled in the highest de- 
gree, then the highest efficiency bas been reached. If 
they have not been fulfilled in the highest degree, 
then the efficiency is below the waximuw. 

Thus we see in the case cited in the article above re- 
ferred toa gain was made at ali three points: First, 
the hard coal screenings were cheaper per pound of 
combustible, which means more heat units for a given 
amount of money; second, by the change, owing no 
doubt to the changed conditions of boiler capacity, 
ete., combustion was made more perfect, which meant 
more heat units evolved; and third, the heat of ¢om- 
bustion was more perfectly taken up by the water in 
the boiler, owing to the improved condition of the 
heating surfaces. Under these conditions, the result 
obtained is not at all remarkable. If combustion had 
been perfect in the first case, the resuit would have 





To the Editor of the SclENTIFIC AMERICAN : 

By an article in your issue of September 21 (current 
volume) an attempt is made to show how a revolution 
can and ought to be made in the firing of steam boilers. 
The results recorded therein are certainly most re- 
markable, if we consider only the resulting figures ; 


very mwnisleading. 

That it is possible to utilize more heat from the com- 
bustion of certain combinations of different fuels, 
under certain conditions, than from other combina- 
tions, or from some one kind, is an axiom. 

When it is found that some combinations of coal 
give better results than other combinations, or any 
one kind, there is surely some reason for it. No more 
beat can be evolved by the combustion of one pound 
soft coal culm mixed with four pounds of hard coal 
screenings than can be evolved by the combustion of 
five pounds of run-of-mine soft coal, provided combus- 
tion is perfect in both cases. 

In firing steam boilers, two conditions must be ful- 
filled to insure maximum efficiency. First, the coal 
must be burned ; second, the heat evolved must be ab- 
sorbed by the water in the boiler. 

That the coal shall be burned means that the com- 
bustion shall be perfect. When a chimney discharges 
smoke, it is evident that the*°combustion is not perfect. 
If the combustion is not perfect, it is proof positive 
that insufficient air has been admitted to the furnace 
or combustion chamber, or if sufficient air has been ad- 
mitted, the temperature at which it mingled with the 
fuel, whether in asolid or gaseous state, was not high 
enough for oxidation. In very few cases is too much 
air admitted to the furnace of a steam boiler. 

In the usual process of burning coal in the furnace 
of a steam boiler, a distillation and combustion is pro- 
duced in which, at almost all times, some part is be- 
low the oxidizing temperature. The fresh fuel is usu- 
ally delivered to that part of the furnace to which no 
aircan penetrate without first passing through the 
highly heated portion in which the oxygen is con- 
sumed. The result is that the heat from this combus- 
tion distills off or sets free the volatile portion of the 
fresh fuel, and there being no oxygen with which it 
ean combine, it passes off unoxidized. In order to 
produce perfect combustion, the volatile portion of the 
coal that is set free by the first application of heat 
must be brought into that part of the furnace which 
is ator above the oxidizing temperature, and simul- 
taneously mingled with sufficient air to cause com- 
plete oxidation. 

With a furnace so constructed that these results 
could be effected, the problem of getting the heat into 
the water in the boiler would be much simplified, 


shown only the saving due to the difference in the cost 
of combustible per pound. 

There is another and very good reason why this 
method will not revolutionize the firing of steam 
boilers. The quantity of hard coai screenings is lim- 
ited. At no point other than shipping and receiving 
points of hard coal can they be obtainedin any quan- 
tity that would supply even the smallest steam plant. 
At the largest shipping and receiving points they are 
to be had only in very limited quantities, 

Duluth, Minn., is the receiving point of practically 
all the hard coal used in the Northwest. An attempt 
was made at one time to burn hard coal screenings in 
one of the plants of the Twin City Rapid Transit Con- 
pany of Minneapolis and St. Paul, obtaining the sup- 
ply from Duluth. The apparent result showed great 
economy, owing to the low prices of bard coal screen- 
ings. It was soon found, bowever, that the entire sup- 
ply of this port was insufficient for one 3,000 horse 
power plant, and the scheme had to be abandoned. 

Now, why will a person attempt to startie the world 
by making a statement that a result had been ob- 
tained which ought to revolutionize the great indus- 
try of firing steam boilers, when on its very face the 
statement shows that the conditions were not properly 
dealt with ? 

If all questions of fuel economy were taken up as 
they should be and figured out on some such line as 
herein set forth, there would be fewer wild statements 
about phenomenal results being obtained. 

The question of fuel economy is one that is well 
worth the serious consideration of any one interested, 
and is one not to be dealt with lightly. orin au unsei 
entific manner. W. CoopEr. 

797 State Street, Schenectady, N. Y., October 8, 1895. 








The Echo Organ at Westminster Abbey. 


This organ, presented by Mr. A. D. Clarke, has now 
been fixed in the triforium above Tennyson’s monu- 
ment, and is almost compieted. The new instrument 
is electrically connected with the wain organ, and the 
same engine supplies wind to both. The electric wires 
by which the connection is made are carried from the 
organ to the echo instrument incased in a small leaden 
pipe, while a larger pipe taken up through the roof 
gives the connection between the bellows and the 
echo pipes. A new keyboard has been added to the 
already complicated main organ (making five manuals 
in all), and there are electrical contrivances in great 
variety, by means of which couplings and stops are 
put into or out of action. Despite the distance separat- 
ing the two instruments, the effect of touching the 
keys on the new wanual is instantaneous, and the echo 





since the efficiency of the heating surfaces would not 
be impaired by the presence of soot. 


organ is as sensitive in responding as is the main 
instrument, 
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Patent—ltafringement—Suait, 

The case of Hall, receiver, vs. Traders’ National 
Bank, recently decided by Jadge Colt, of the United 
States Circuit Court at Boston, was a suit for the in- 
frinzement of a patent which came up on a motion to 
dismiss the suit on the ground that by reason of the 
death of the defendant the suit had abated and cannot 
be revived. The judge said: “* When a person wrong- 
fully appropriates a patented invention, it is an inva- 
sion of the patentee’s right of property, and the gains 
or derived from such piracy belong to the 
patentee. Because the machine in which the wrong- 
doer may have embodied his piracy may not belong to 
the patentee does not affect the real character of the 
[ ean see no difference in principle between a suit 


profits 


act. 





form. pt 
ing the character of a drum, and be advised lining the 


back of the plaster slabs with silicate cotton. For a 
similar reason, he advised filling up the space under 
the platform. These suggestions bave been carried 
out, and.we are told that the acoustic quality of the 
room has been perceptibly improved. It seems strange 
that a room with a resonant ceiling should be acousti- 
cally bad, a vibrating ceiling hung in this way usually 
improving the acoustics, by its property of conducting 
sound, without reflecting it ; but there were probably 
serious defects of proportion in the room, which might 
be sufficient to produce echo and noise which the 
resonant ceiling could not overcome. 

Whether lining the ceiling with slag cotton would 


; a , btful. 
by the owner of a patent against an infringer to re- | improve the matter appears to us extremely str A 
cover the profits he has made and a suit by the owner | The resonance of the ceiling would SB af ‘ 
of land or of a mine against a wrongdoer to recover the | advantageous. Its tendency to produce ana echo, whic 


value of timber or ore taken. 


I cannot assent to the | is a totally different thing, would be, so far as it ex- 


. . “rd > Aaah ; ak om of 
proposition that the profits actuaily made by an in-| isted, injurious. To line the ceiling with . m " 
fringer, for which recovery is sought by a bill in equity, | fibers would check such resonance as it migh Ngp a 
are the same as damages iu an action of hbel, slander, | and would not, so far as we can see, diminish in the 


diversion of a watercourse, trespass in breaking up 


. . | 
meadow or pesture land, and similar actions of tort. | echo. 


least any disposition that it might have to produce an 
In the same way, the hollow space under the 


The former are the actual direct pecuniary benefits, | platform would be, and was probably intended to be, 


This construction, in his opinion, gave the ceil- 





to be acoustically the most perfect music hall in the 
world, owed its quality to the fact that ‘it was sur- 
rounded by thin partitions, set at a little distance from 
the main walls of the building, which, by their own 
elasticity, joined to that of the mass of air between 
them and the walls outside, provided the resonance 
which experience has shown to be indispensable. In 
the same way, La Scala Theater, at Milan, one of 
the largest, and acoustically the most perfect, of all 
European theaters, was lined throughout with thin 
woodwork. The ancient Greeks, to secure resonance 
without the use of woodwork, placed under the seats 
of their theaters earthen pots, with the mouth turned 
towurd the stage, the vibrating mass of air in these 
serving to reinforce the sound. On the other hand, 
rooms in fireproof buildings, surrounded on all sides 
by hard, rigid masses of masonry, are very apt to be 
acoustically bad. Even where the large rooms, by 
careful study of their proportions, are successful, the 
smaller rooms, which cannot be so proportioned, are 
in such buildings almost always intolerably noisy. So 
far as the Glasgow banqueting hall is concerned, it is, 
of course, impossible to say what may be the cause of 
the trouble; but we venture to predict that checking 
whatever resonance the ceiling and the space under 











THE UNITED STATES BATTLE SHIP 


eapahie of definite measurement, acquired by the 
wrongdoer : the primarily the loss suffered 
by the injured party, where the wrongdoer realizes no 
pecuniary benefits, or only snch as are indirect, indefi- 
nite. or rest in speculation, compromise or arbitrary 
aijustment. Lam of opinion that the cause of action 
survives and the motion must be dismissed.”—Brad- 


latter are 


street's. 
ie 2 Oe ae 
Echo Halis. 
The British Architect says that the acousties of the 
banqueting hall in the Glasgow Municipal Building 
are defective, so that, as it is reported, “the most prac- 





in Large 


ticed speaker cannot make himself heard over more 
then one-half its area.” At the request of the city av- 
thorities, the city engineer held a consultation with a 
member of the Glasgow Institute of Architects, to de- 
termine what should be done to remedy the trouble. 

The architect thoaght that it would be necessary to 
inake important structural alterations in the room. 





acoustically valuable, through the reinforcement which 
the vibrating mass of air in it, or the elastic walls in- 
closing it, would give to the speaker’s voice; and to 
fill it up with dead material seems to us a very strange 
proceeding. What city engineers may think on such 
subjects we cannot say ; but architects should keep in 
mind the golden rule, that resonance, such as is to be 
obtained by thin, elastic linings, or even by masses of 
air judiciously distributed, is a thing to be sought in 
designing rooms for hearing music, or for public speak- 
ing ; while echo, such as is produced by hard, unyield- 
ing surfaces, is to be avoided as much as possible. 
Every architect who has ever designed a music room 
for a private house knows how greatly the effect of 
music is improved by lining the walls of the room, and 
if possible, the ceiling, with thin wooden paneling ; 
and every layman who has ever bought a piano must 
have noticed what depth and richness is given to the 


_ tones of one played in the dealer’s wareroom, by the 


idea, and the city engineer tried his hand at a sugges- | 


tion. He discovered that the ceiling was covered with 
slabs of fibrous plaster, suspended from timber fram- 


ing, and that there was a hollow space under the plat- 





| Sympathetic vibrations with which the strings of the 


The authorities said that they could not entertain this | surrounding instruments respond to the playing. For 


twenty centuries, at least, architects have sought in 


| various ways to secure similar resonance in large rooms, 


understanding thoroughly the advantages to be de- 
rived from it. The Gewandhaus at Leipsic, reputed 
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the platform may possess, will do little to ameliorate 
it.—Amer. Architect. 
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The Fireless Locomotive, 

On the line of railway from the heart of the city of 
Marseilles to the necropolis in the quarter of St. Pierre, 
1°86 miles long, 2,894 feet of which is a tunnel, fireless 
locomotives are employed. These consist of a cylindri- 
cal receiver charged with warm water at a maximum 
pressure of 227°5 pounds per square inch. At the end 
of a run, says the Railroad Gazette, this drops to from 
48 pounds to 71 pounds. The water is then reheated to 
208° C., corresponding to 227°5 pounds pressure by steam 
from the generators at the central station. The cylin- 
drical warm water receiver is 10 feet by 3°8 feet, holding 
550 gallons and about 21 cubic feet of steam. The steam 
from the generators is equally distributed throughout 
the warm water by means of properly arranged pipes. 
It is condensed after being used in the cylinders in a 
condenser over the receiver consisting of 1,154 tubes, 
reprosenting a cooling surface of 588 square feet. 


i a 


THE largest bell in Japan, that in the temple at 
Kioto, is twenty-four feet high and sixteen feet in 
diameter across the rim. 
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A MODEL ELECTRIC RAILWAY PLANT. 
(Continued from first page.) 
with the fire banked, and there are also two additional 
reserve boilers, so that there are in all six boilers 
which are rated at 160 horse power each. 

With the crank shaft of each engine is directly con- 
nected a Westinghouse dynamo, having an armature 
4 feet in diameter, with a capacity of 450 amperes at 
500 volts. The dynamos are compound wound, and 
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are connected with each other by an equalizing con- 
ductor to check any tendency of one dynamo to run 
as a motor by the current from the other. 

Fig. 4 shows the arrangement of the dynamos, con- 
nections. switches and ampere meters at the power 
house. Only dynamos 1 and 2, which are supposed to 
be in active operation, are here represented. A repre- 
sents the positive main conductor and A’ the negative, 
while E E are the equalizing conductors from the two 
dynamos, the positive and negative conductors being 
designated by the usual signs + and —. The positive 
and negative conductors of dynamo 2 lead to the 
switch, B, and connection is made by this switeh with 
the condactor, C, which connects with the main con- 
ductor through the ampere meter, D. The positive 
conductor from the dynamo is also connected with the 
main conductor by the conductor, F, through the cir- 
cuit breaker, G. 

The conductor, C, includes the electro-magnet, a, 
which controls the automatic releasing mechanism of 
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vided with a resistance box, H, which is connected 
up in the shunt circuit of the field magnet and is 
used to regulate the voltage in starting the dynamo, 
The dynamo is started with the switch, B, open, and 
when the required voltage has been reached the switch, 
B, is closed, thereby throwing the current into the 
main conductors, A, A’. Should the load increase so 
that the action is below the norma! in either of the 





dynamos, the deficiency in the series winding of the 
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Fig.3—BRANCHES OF THE ROAD. 

field magnet is supplied by the equalizing conductor, 
E, thereby bringing the voltage up and preventing 
one dynamo from acting against the other. 

At I, in Fig. 4, is represented a panel having switches 
by means of which the particular branch of the road 
connected with the panel may be thrown into or out 
of the circuit. Each branch of the road has such a 
panel in the power station. 

The trolley wire, T, is connected with the positive 
conductor at the power station, and the rails are con- 
nected with the negative conductor at the power sta- 
tien. To insure continuity of the return conductor, 
a wire cable usually extends under ground to the 
power station and is connected with each rail. At the 
power station the rails are connected with the main 
conductor by a cable, as shown in Fig. 5, the flange 
soldered to the end of the cable being clamped to the 
rail web by bolts. A lead plate is interposed between 
the flange and the rail to make the joint watertight, 
thereby obviating electrolytic action in the joint itself, 
and thus preventing corrosion. The 
trolley wire is suspended above the 
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center of the track by a cross wire 
supported at either end by a small 
windlass in the end of a curved arm 
pivoted in a hood clamped to the 
trolley pole, as shown in Figs. 6 and 
9. The curved arm is ¢arefully in- 
sulated by a bushing and washers of 
insulating material. The cross wire 
which supports the trolley wire is 
provided with an insulator by which 
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cross arm, having several hooks. A folded and 
perforated piece of metal is placed around the trolley 
wire and on the hooks projecting from the cross 
arm, and a long, narrow key is driven in between 
the cross arm and the trolley wire, bringing the folded 
piece of metal into firm engagement with the hooks 
and clamping the trolley wire. The narrow key has 
its smaller end split, with the upper part thereof bent 
up against the end of the cross arm to hold the key in 


place. This form of trolley wire suspension is very 
readily applied and easily removed and repaired. 

The trolley wire at the ends of different sections is 
supported as shown in Fig. 8, the ends being clamped 
toadouble wedge of insulating material, the lower 
edge of the wedge serving to form a bridge between 
thetwo ends of the trolley wire, which allows the 
trolley to pass smoothly over the break. The con 
nection between two adjacent sections of the wire is 
completed or broken by means of a cut-out, shown in 
Fig. 9. This cut-out is secured to a troiley pole in 
such a position as to be accessibie to linemen or other 
authorized persons, so that should anything oecur on 
one section of the road which requires it to be eut out, 
the section may be rendered “dead” electricaily, by 
swinging out the arm of the cut-out. 

An insulator which is inserted in the wires where 
the circuit is to be interrupted, and for connecting 
conductors with their supports, is shown in Fig. 
10. This insulator consists of two parts, one formed 
of a rod having an eye on one end anda button on 
the other, and another rod having an eye upon one 
and a skeleton socket upon the other, the button of 
one part being inserted in the skeleton socket of 
the other part without electrical contact, the socket — 
being filled and enveloped with insulating material as 
shown. 

This road, which was organized iu 1860, was equipped 
electrically in the summer of 1894. Since January 1, 
1895, the current has been on continuously, there hay- 
ing been no shut-down during the operating hours 
since starting October 15, 1894, The speed of the cars 





Qaveerenc Aen WN 





Fig. 4—DIAGRAM OF DYNAMOS AND CONNECTIONS OF POWER HOUSE. 


the circuit breaker, G, so that when there is a cross 
or short circuit upon the line, the switch, G, is auto- 


matically released and the dynamos are thereby pro- 
tected from injury. 


Two switches, two circuit break- 
ers, and two ampere meters are here shown, one of 


the trolley wire is suspended. 
form of apn inverted cup, as shown in Fig. 7, with a cen- 
tral aperture in which is inserted a screw covered 
with insulating material, asshown ati. This screw 
is held in place by a screw cap, as shown in the en- 


This insulator is in the | is limited by city ordinance to 10 miles per hour within 


a wile of the City Hall and 12 wiles per hour beyond 
that distance. The cost of fuel for operating the 
road is $0°0045 per car mile. 

For the courtesy which enabled us to procure the 


each for each dynamo. The dynamos are each pro-'graving. On the lower end of the screw is placed a! information here presented we are indebted to H. 8, 
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Parmlee, president of thecompany. We have reserved 
our description of the cars, the wotors, and the wiring 
and operating of the cars for a future article. 
EO ————o 
Action of the Bain. 

The rain falling on the rocks sinks into every crack 
and crevice, carrying with it into these fissures surface 
material which has been degraded by the weather, 
and thus affording a matrix sufficient to start the 
growth of vegetation, and afterward to maintain the 
plants. The fibers and roots of these plants, bushes, 
and trees thus brought into life, growing and expand- 
ing, act as wedges to split up the surface of the rock 
and to commence the process of wearing away. From 
this quality of destruction a large class of plants derive 
the name of Saxifrages, or rock breakers, from their 
reots penetrating into the minute fissures in search of 
water, aod so assisting in the process of disintegration. 
In winter the water collected in the hollows and 
crevices becomes frozen, and expanding as it changes 
into ice, acts like a charge of blasting material in 
breaking up the rocks. The pieces thus detached be- 
come further disintegrated by frost and weather, and, 
being rolled over and over and rubbed against each 
other as they are carried away down the mountain 
‘urrents, are ground gradually smaller and smaller, till 
from fragments of rocks they become bowlders, then 
pebbles, and finally sand. As the mountain stream 
merges into the river the pebbles and coarse sand con- 


Spontaneous Combustion. 

Many substances take fire very easily. Greasy rags, 
cotton waste, etc., are readily self-ignitible. Some 
foreign manufacturer has instituted experiments on 
the self-ignition of cotton waste, and the results were 
very interesting. A handful of cotton waste was dip- 
ped into linseed oil, squeezed out, placed in a wooden 
box, and the temperature observed by means of a 
thermometer introduced into the box. The tempera- 
ture surrounding the box was kept at 70 degrees C. 
Soon after the temperature in the box rose to 178 de- 
grees ©., and smoke issued therefrom. When opened 
so as to admit air a flame burst out at once. A box, 
from which the air was perfectly excluded, consumed 
after five or six bours. Iv another experiment, in 
which the cotton waste was saturated with rapeseed 
oil, the box burned after ten hours. With an outer 
air temperature of 56 degrees C., gallipoli oil caused 
the spontaneous combustion of cotton wrapped in 
paper; castor oil required twenty-four hours; sperm 
oil, four hours; train oil, two hours, for a lively com- 
bustion. 

In view of these conclusive practical results, it will 
readily become apparent to the thoughtful person 
that it is extremely dangerous to allow greasy or oily 
rags or waste to lie around the paint shop. Indeed, it 
is wrong to throw such matter upon the floor at all, 
because it is apt to be forgotten and left lying there 





burst into flame because of its chemical nature ; lamp- 
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black, because, usually, of the oil present ; while such 
dry matters as flour, coal dust, and other fine organic 
dust, explode when certain outside causes are present. 
Professor Tobin demonstrated before the Kentucky 
Millers’ Association this fact, and further showed that 
dampness destroyed the explosive tendency. Live 
steam was recommended as a preventive, by damping 
the air of the mill. The same would apply to the air 
in a woodworking factory, where it is full of dry dust. 
Herr Baehr, of Dresden, found that leather belts, used 
in mills, are rapid generators of electricity, and that 
this would fire dry dust and cause explosions. Pro- 
fessor Pepper put some fine flour in a small box, fitting 
the top with fine wire netting, shook the box and 
caused the finer dust to come in contact with a flame, 
like that made with a lighted stick. Under the right 
conditions, the experiment will result in a large 
flame, resembling that made by burning of loose gun- 
powder. 

To make combustion possible, oxygen must always 
be present. There must be air present. The greasy 
rags would not take fire of themselves if kept from 
the air; hence, in keeping them in a tightly covered 
iron ean, the probability of combustion is reduced, 
and possible combustion made of no account. It is 
well to remember this fact. Liquid kerosene oil never 
explodes. Plunge a candle flame into a gasometer of 
pure coal gas and it will go out as it would if plunged 





for some time. The safer and much better plan is to 





tinue to be rolled along the bottom of the channel, 

















Fig. 9.—CUT-OUT 


while the argillaceous particles and salts become min- 
gled with the water, and flow on with it either in sus- 
pension or solution.—Longman’s. 
> +--+. 

Why We Like Dogs. 

And why do people keep such lots of dogs them- 
selves and go insuch nambers to see other people’s 
dogs ? queries Populer Science News, and then pro- 
ceeds to answer. Because the dog is at once the 
sincerest flatterer and the most successful cheerer that 
ever had. A good dog always gives 
us the feeling that we men and women are a sort of 
gods. No other animal does anything of the kind. The 
cat treats us as an inferior, and the horse will treat 
us as adear friend, not a divinity. The dog, more- 
over, imparts something of his peculiar gayety to us 
in a way thatis irresistible. He mingles his sugges- 
tion of gayety with his flattery; for he not only 
leaves his dinner untasted to walk with us, but the 
mere fact that we are apparently giving ourselves the 
pleasure of a waik raises him into such a delirium of, 
delight that the sight of it puts all our dumps and 
blaes to such reproach that we shake them off in very 
shame. And when we don’t walk, but sit moodily at 
home, the dog carls up lovingly at our feet, and looks 
up now and then into our eyes, and ‘glides into our 
darker musings with a mild and healing sympatby.” 
Yes; there is solid reason for the fondness of men for 
dogs, and it will never come to an end until either 
men or dogs become very different beings from what | 
they are now. 





the human race 





provide a galvanized iron receptacle, having a cover, 
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Fig. 8—-WIRE SUPPORT AT THE ENDS OF ADJACENT 
SECTIONS. 
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Fig. 10.—INSULATOR. 


WA, 
Fig. 6.—WINDLASS AND BRACKET FOR CROSS WIRE. 


FAIR HAVEN AND WESTVILLE RAI“UROAD. 


in which to throw all discarded waste at once, so that 
even should ignition ensue, the conteuts would simply 
burn without damage to surroundings, If it be urged 
that one cannot take the time and trouble to throw 
such waste matter at once into the can, let us remem- 
ber that the very habit of being careful in this matter 
will tend to making us careful in other and, perhaps, 
all things. Time spent in doing such little things is 
not thrown away; nothing can be gained by first lit- 
tering the floor and then sweeping the litter up. 

There are dry substances that sometimes self-ignite. 
There is the well known example of lampblack, though 
it is said that the presence of small quantities of oil, 
which is found in the black coming from the first con- 
densers at the factory, is the cause of the spontaneous 
combustion to which it is liable. Still, even the driest | 
black may self ignite. Instances are recorded where | 
easks of lampblack have been found almost red hot | 
after standing some time. Prussian blue is another | 
pigment very liable to self-combustion in the dry state, 
but more particularly in the preparation at the fac- 
tory. Then it is extremely dangerous, and the utmost 
caution must be exercised, not only to prevent its burst- 
ing into flame, but to arrange matters so that in case 
a fire does break out it shall be confined to small limits. 
Outside of the factory we have heard of no difficulty 
attending Prussian biue in this way;of course, it is 
usually ground in a medium that prevents this, the 
dry blue being more rarely employed. 

The liability of certain dry matters to explode under 
certain conditions is well known. Prussian blue will 
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into water; but mix air with the gas and the result 
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Fig. 5.-RAIL CONNECTIONS. 





Fig. 7.—ThOLLEY WIRE SUPPORT AND INSULATOR. 


will be much different. Lamps only explode from 
mixed air and oi] vapor. Fiour dust or fine wood dust, 
when mixed with air, will ignite like gunpowder. Ina 
heap no trouble ensues.—The Hub. 

Walking Backward Cure for Headache, 

An apostle of physical culture says that an excel- 
lent and never-failing cure for nervous headache is the 
simple act of walking backward. Ten minutes is as 
long as is usually necessary to promenade. It some 
times, however, requires more than ten minutes to 
walk at all, if one is very “nervous.” But it is not 
understood that it is necessary to walk a chalkline. 
Any kind of walking will do, provided it is backward. 
It is well to get in a long, narrow room, where the 
windows are high, and walk very slowly, placing first 
the ball of the foot on the floor, and then the heel, 
Besides curing the headache, this exercise promotes a 
graceful carriage. A half hour's walk backward every 
day will do wonders toward producing a graceful gait. 
—Medical Record. 








THE fast ran which was made on the New York Cen- 
tral September 24, 65°96 miles an hour for 14784 miles, 
was beaten the very next day, another special train 
carrying newspapers baving run from Albany to Syra- 
cuse, 147°84 miles in 130 minutes, equal to 68 23 miles 
an hour. Nothing is said in the reports about the 
amount of time occupied in running through the 
street approaching Syracuse. The weight of the two 
ears of this train is givem as 167,107 pounds. 
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Old Rubber Shoes, sible, and the next step will be that the dynamo by 

The business of gathering waste rabber is chiefly | familiarizing us with electro-chemical processes will 
confined, so far, to cast-off foot-wear. The methods enable us to produce electricity itself by electro-chemi- 
of reclaiming rubber were first applied to serap of this cal processes. 
class, and the organized channels through which 18,000. There seems to be no question that galvanism is to 
tons of scrap annually trickle from the hands of evun-, be re-enthroned somewhere in the near future. It will 
try peddlers into larger streams, until the rebber re- not entirely supplant dynamo electricity, however, for 
claiming factories receive it in carload lots, have all; the latter will always have its field of usefulness, and 
been planned for the collection of old shoes. The | there will always doubtless be conditions where, even 
price of old shoes at the point where they first become with its 90 per cent inefficiency, it will be cheaper than 
awerchantable commodity it would be hard to say. the battery method. but it is not to continue to hold 
In many rural districts rubber shoes are collected in| undisputed sway as it has during the past decade and 
the spring months, together with rags and other | more. 
waste, by peripatetic merchants whose stock in trade,| It is idle to suppose that any method can be devised 
whether in a pack or a little wagon, consists of tin-|of consuming zine to compete with coal. The eco- 
ware and cheap trinkets, intended for exchangeat the nomic possibilities of batteries consuming zinc have 
farm house for the contents of the scrap bag. No/| been almost as nearly reached as have those of the 
eash changes hands in these transactions. When the dynamo, and no further progress can reasonably be 
peddler returns to his starting point he turns over his expected in this direction. Nor is it reasonable to ex- 
collections to the village merchant for more tinware, | pect that electricity will be generated by chemical 
with perhaps a little cash, and goes out over a new | means directly from coal. 
route in quest of rags. The peddler may be in business| The fuel for our boilers requires some preparation 
on his own account, or in the employment of the vil-| before it can be economically employed there, and it 
lage trader, but in either case the latter has a chance |is to be expected that it will require some special 
to make a profit on the collections of scrap, which are | preparation to adapt it to the direct production of 
shipped from time to time to a city dealer. The latter | electricity, Under our boilers the admission of at- 
will offer bis rubber stock, whenever it reaches good | Mospheric oxygen has to be carefully regulated, else 
proportions, to a rubber reclaiming mill. In ship-|the results obtained are unsatisfactory. It is not 
ments from the West probably 5 per cent of the whole | Unreasonable, then, to expect that the method of burn- 
will consist of rubber scrap, 25 per cent of metal, and | ing our fuel for direct electrical production will have 
the rest of paper stock and rags. There is no one | to be carefully considered. 
handling rubber shoes alone, however. Whoeverbuys| The direct production of electricity from fuel does 
the country merchants’ collections must take the whole | Bot therefore mean the burning of an anprepared fuel 
lot. But the rubber is the most prized part, in pro- | in an uncontrolled atmosphere, but means a proper 
portion to its extent, since the trade in rags for paper | Preparation of both, and their especial adaptation, so 
stock has been greatly depressed in recent years, while 'that the latent energy may become manifest in the 
rubber scrap has gone upward in price, with the in- electrical instead of the heat form. These are all 
creased number of rubber reclaiming factories and the problems for the electro-chemist, and they are prob- 
consequent competition in the business, It may be|lems that are being attacked by so many vigorous 
noted that, when old shoes first beeame a merchanta-| thinkers that their solution must be in the order of 
ble article, the price paid for them by manufacturers | things.—Electricity. 
was 1 cent per pound, while the quotations have since —— 9 eee 
averaged 5 cents per pound for months at a time. The Telephone Newspaper. . 

The trade in rubber scrap is now most thoroughly| The telephone newspaper organized at Pesth, Hun- 
organized in the West and Northwest. In the South-! gary, has now been working successfully for two years. 
ern States, where little snow falls, the consumption of | It is the only newspaper of tie kind in the world. It 
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the bottles, corks, ete. The author found the arti- 
ficial waters, as a rule, to contain as many bacteria as 
the natural. 

Le 

The Bank of Engiand., 

Some interesting facts about the Bank of England 
and its history have been gathered by the Social 
Economist. 

It will be remembered that on January 1, 1895, this 
institution celebrated its second centennial anniver- 
sary. It was organized to relieve William III from 
the difficulties he experienced in raising funds to pros- 
ecute the war against France. William Patterson, a 
Scotch merchant, was the original projector of the 
enterprise. 

“The terms of the charter were that the sum of 
£1,200,000 ($6,000,000) should be raised, and that the 
subscribers should form themselves inte a corpora- 
tion styled ‘ The Governor and Company of the Bank 
of England.’ The bank was also to have the privilege 
of keeping the accounts of the public debt, paying 
dividends, issuing notes, etc., for which an allowance 
of £4,000 a year was granted. The whole of the 
capital was to be loaned to the government at 8 
per cent. This interest, together with the £4,000 al- 
lowance, gave the bank a revenae of £100,000 per 
annum. 

**At its very outset the bank was a servant of the 
government, and it has retained that character, but 
in somewhat diminished degree, through al) the ages 
of its subsequent history. It is a curious fact that, 
although founded by a Scotchman, Scotchmen are 
eschewed by the bank. What the first of the race did to 
entail the ban apon his fellow countrymen is not re- 
corded, but it is commonly said in London that three 
descriptions of persons are excluded in practice from 
employment at the bank—-namely, Scotchmen, Jews, 
and Quakers.” 

In the basement of the bank building are barracks 
in which are quartered thirty soldiers daily. It has 
been the custom to station soldiers at the bank ever 
since the riots of June, 1780, when an attempt was 
wade to sack the bank. 

“The Bank of England first issued notes in 1695, 
which were for £20. The £10 notes were issued in 1759 
and the £5 notes in 1798. At one time during the early 





rubber shoes is not sufficient to form a basis for atrade is called the Telephone Hirnondo, or Herald, costs 2 
in old shoes. Even in New York City the use of rub-! cents, iike a printed paper. and is valuable to persons 
bers is not large enough, in proportion to the popula-| who are unable or too lazy to use their eyes or who 
tion, to make the trade in scrap of importance. The! cannot read. It has 6,000 subscribers, who receive the 
rubber reclaiming works formerly received considera-| news as they would ordinary telephone messayes. A 
ble shipments from Canada, but that was before the | special wire 168 miles long runs along the windows of 
establishment of factories inthe Dominion for working | the houses of subscribers, which are connected with 
up old shoes. Of the rubber scrap imported the larger the main line by separate wires and special apparatus 
share comes from Russia. The imported scrap is not | which prevents the blocking of the system by an acci- 
so desirable, however, as what is gathered at home. | dent at one of the stations. Within the houses long, 
In spite of the good consumption of rubber foot wear | flexible wires make it possible to carry the receiver to 
in New England, there are no dealers in scrap there in | the bed or any other part of the room. 

a position of commanding importance. This is due in | The news is not delivered as it happens to come in, 

part to the existence of near-by factories which buy | but is carefully edited and arranged according to a) 
directly from the smaller dealers. In the West the! printed schedule, so that a subscriber at any time! 
principal center of the trade is Chicago.—India Rub-| knows what part of the paper he is going to hear. It | 
ber World. begins with the night telegrams from all parts of; 
Europe. Then comes the calendar of events for the 
day, with the city news and the lists of stranyers at 
the hotels. After that follow articles on music, art, 
| and literature. The staff is organized like that of any 
| other newspaper, and is only on duty from 7:30 in the | 
morning till 9:30 at night. After the copy has passed 
through the editor’s hands, for the paper is subject to 
the same restrictions as ordinary bewspapers and is 
liable for its communications, it is given to the *‘ speak- 
ers.” These are ten men with strong voices and clear 
enunciation, who work in shifts of two at a time and 
talk the news through the telephone. There are 28 | 
editions uttered a day. Additions to the first edition | 
are announced as news items. 

To fill up the time when no news is coming in, the 
subscribers are entertained with vocal and instrumen- 
tal concerts,—N. Y. Sun. 

a = 
Bacteria in Mineral Waters. 

Dr. P. Seidler, at a recent meeting of the Berlin 
Pharmaceutical Society, read a paper in which he 
gave the number of bacteria per cubic centimeter 
found in two different bottles of each of several min- 
eral waters, as follows (Am. Drug.): 
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The Trend of Electrical Development, 

In years gone by, and not so many years at that, 
almost the entire energy of investigators into electri- 
cal science was devoted to the improvement of the 
primary battery. There was indeed reason for this in 
that its efficiency was comparable to that of the steam 
engine and far in advance of any known methods of 
obtaining available energy from fael. Its drawbacks, 
however, were many. The fuel, which was zinc, and 
the atmosphere in which it was consumed, which was 
the acid or saline solution, were far more expensive 
than coal and atmospheric oxygen, and the care re- 
quired to keep the batteries in working order was ex- 
cessive and burdensome. It seemed very possible, 
however, to so improve the details of the battery as to 
render its care less irksome, and invention turned its 
attention with considerable success in that direction. 
How to produce a cheaper fuel and atmosphere, how- 
ever, was not so apparent, and practically no progress 
was madein that direction. With theadvent of dyna- 
mo-electric machines producing electricity from ordi- | 
nary coal, and atmospheric oxygen through the inter- ! 
mediary of the boiler and steam engine, notwithstand- 
ing an inefficiency of over 90 per cent as against about 
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the con: bustion of coal are now performed more quick- 
ly and more cheaply by the intervention of the boiler, 
engine and dynamo, 

It is the dynamo itself that has rendered this pos- 


from bacteria when they emerge from the earth, but 
these develop rapidly through carelessness in washing 











years of the present century notes of £1 and £2 were 
issued, but in 1844 they were al! withdrawn from eir- 
culation, and no notes are issued for less than £5, and 
none higher than £1,000, 

“These notes may be said to be the safest pieces 
of paper in the world, as under any circumstances 
the bank could pay with gold any one in circulation 
without one pound of the capital of the institution be- 
|ing touched. They are a legal tender everywhere in 
|the United Kingdom, except at the bank itseif, where 
they must be paid in gold. 

“The bank started with a capital, as stated, of 
£1,200,000. In two years this was increased to £2,201, - 
000. In 1710 it was again increased to £5,560,000. On 
June 29, 1816, it was increased to its present sum of 
£14,558,000, equal to about $72,700.000. No reports of 
the bank are made beyond the regular weekly state- 
ment. 

“The Bank of England has sometinies been in dif 
ficulties. It failed in 1696, and in its earlier years i: 
was subjected to many runs, some organized by the 
jealous private bankers, some the result of political 
causes. ‘ 

“The present governor of the bank and the deputy 
governor each receive a salary of £1,000 2 year. The 
bank has 24 directors, each of which must hold £2,000 
of stock, and who receive £500 a year compensation. 
There are in all 1,050 persons em loyed in the various 
departments of the institution, and their united saiar- 
ies amount to about £1,400,000 a year. 

“Up to 1826 it was the only joint stock bank in 
England, and until 1835 it remained the only joint 
stock bank in London. At that date the London and 
Westminster Bank was founded, and at the same time 
forty other joint stock banks were established in 
Great Britain. ‘ 

**The Bank of England is not only the banker of the 
government, but it is also the bankers’ bank. All 
other banks keep their bullion reserves at the Bank of 
England, and this is one fact that gives the establish- 
ment its special importance as the center of Eng- 
land’s monetary svstem. This reserve is seldom al- 
lowed to fall below £10,000,000, a fair average being 
from £10,000,000 to £14,000,000. The daily transae- 
tions of this institution sometimes run as high as 
£6, 500,000. 

“The number of persons receiving dividends is 
nearly 284,000. Nearly £25.000,000 ($124,000,000) are 
annually paid out by the bank as dividends on stock 
annuities reaching the enormous sui of £775,000,000 
or say $3,873,000,000. 

“During the year 1892 the stock of the bank sold as 
high as £344 per share and as jow as £325. The high- 
est dividend ever paid was in 1697, 274¢ per cent, and 
the lowest during the years 1753-63, 444 per cent. For 
twenty years the dividend has averaged about 10 per 
cent,” 
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greatly incensed at visitors, and testified to this by 
vigorous rattling. 

This Missouri specimen has yielded to science quite 
a number of interesting facts. He has been in his 
cage so long that it has been possible to follow step by 
step a number of his changes. It is known positively 
that he loses his skin twice a year, and that he adds a 
rattle for every skin. Instead of losing the rattles as 
he does his skin, they are retained by the closing of the 
inner end of the old rattle over the knob of the new 
one, and accidents excepted, the snake bears with him 
this record of his age. But accidents will happen. 
Through friction or for some other reason the horn 
which forms the rattle may become thin, and in such 
case, the catching of the rattle in some obstraction 
would tear it away. In this very snake some holes 
have now appeared near the base of the first loose rat- 
tle, and were the animal free in the woods, there is but 
little doubt that he might soon become a snake with 
only a single rattle on his tail. 

As to snake bites, Dr. Garman is in position to speak 
authoritatively. He has hadagreat deal of experi- 
ence, and has been bitten by all sorts of snakes, Most 
of them leave simply two little holes not more trouble- 
some than the bite of a cat. The rattlesnake bite is 
quite different, and requires immediate attention. 
The part bitten is relieved of the poison as much 
as possible by sucking, while the member is con- 
stricted by an impromptu tourniquet, which permits 
the poison-bearing blood to reach the heart only in 
mere driblets. And nature does the rest. There isa 
possibility that if the tooth should penetrate into one 
of the larger blood vessels, this treatment or any other 
might not be successful, but the chances are in its 











Pipe Line for Sewerage at Meading, Pa. 

Ata recent meeting of the Engineers’ Club of Phil- 
adelphia, Mr. William H. Dechant read a paper fally 
describing the method of constructing the submerged 
pipe line across the Schuylkill River at Reading. The 
width in this particular part of the river along the 
pipe line is about 400 feet and the deepest part about 
10 feet below extreme low water, the average depth 
being about 8 feet. 

A 30 inch cast iron pipe was used, weighing a little 
over two net tons per length of 12 feet. The chan- 
nel was excavated across the bed of the river to lay 
the pipe in, so that the bottom of it would be about 
2 feet below the ordinary river bottom. Previous 
soundings with a pointed steel rod had shown the 
bed rock to be far enough down to allow the proper 
depth of trench, although the rock was scraped at 
several points in the dredging. The dredging ma- 
chines were kept exactly on the line by means of a 
No. 8 wire stretched across the river 10 feet north of 
the center line. Tags were placed on the wire at a 
distance apart equal to the length of each pipe sec- 
tion, with the proper depth below the surface for each 
joint marked upon them. 

The line of pipe was laid by first joining the sec- 
tions suspended from trestle work across the river by 
means of Jong screw rods, attached to each pipe, so 
that the entire length occupied the same position that 
it was to have in the bottom of the trench. The whole 
thing was then lowered uniformly by a man at each 
serew, keeping time in the turning. 

A flat seow was arranged to carry each section of 
pipe from the shore to the trestle work with a tran- 
nion in its center, so that the pipe could be turned 


around into almost any position to anchor it aleng the | favor. 
line of trestles. The trunnion was so made thatthe} One may very readily inquire how it is that such a 
operator could move the pipe some distance endwise | skillful snake catcher could permit himself to be bitten 


at all, but this is easily explained. In the instances in 

The methods of setting the trestle work, suspending | which it has occurred the bite was not from the snake 
the sections of pipe from the serew rods, making the | that was caught, but from a mate which had not been 
joints and lowering the pipe were described in detail. | noticed, but which, disturbed by the capture of its 
Three days were occupied in the erection of the trestles | companion, struck at the common enemy. 
and four more in getting the pipe ready for lowering. But to turn a moment to Dr. Garman’s investigation 
The lowering occupied altogether about five hours. among the fishes, there are a number of points of gene- 
ral interest whose elucidation has been due to his per- 
sistent research. One of these concerned the artificial 
hatching of trout. It was found at the fisheries that a 
very large number of the fry were joined, two and two, 
Museum of Comparative Zoology, at Cambridge, who | like Siamese twins, and so large a number as to be 
for years has been conducting most interesting re-| very noticeable. This was quite a puzzle to natural- 
swarches, is Dr. Samuel Garman, whose name very | ists for a long time, for there was no evidence of its oc 
rarely appears in the newspapers, yet whose work is | curring in the brooks and natural hatcheries, and yet 
of sueh quality that it bas gained him the highest | all the features of the hatching seemed precisely the 
honors from institutions abroad. same. 

Dr. Garman is a Western man, and has been on the| The female was customarily relieved of her eggs by 
staff of the Museum for thirty years or more. He was | gentle pressure, and these eggs were made fertile in 
with the elder Agassiz in South America and else-| the natural way, but nevertheless there was the pe- 
where, and since that time be hax accompanied or led | culiarity of Siamese twins, triplets, and even quad- 
a number of others of the expeditions of this institu-|ruplets. Why was it so? 
tion. At the time that Stanley made his celebrated| Dr. Garman came at the solution a namber of years 
warch across Africa, Dr. Garman was just about to | ago, and his notion has since been generally accepted. 
head a small party for exploration in the Dark Conti-| The perfect egg has a solid shell all about it, one point 
nent, bat the excitement among the natives which excepted, where the fertilizing particles are to enter 
foilowed the fornier expedition made it seem judicious | into the egg and give it life. The natural depositing 
to zive the latter up. of eggs by the female was an operation of some little 

Dr. Garman’s particular field in the animal kingdom | time, and every egg had an opportunity to become 
is that of the snakes and other reptiles and fishes, | perfect, and had only the one vulnerable point. With 
He can tell tales from his own experience which would | the artificial process, however, the eggs were dis- 
put to blush the most imaginative of the stories of | charged all at once, and naturally in different stages 
the authors of to-day, and is well prepared to hold his | of completeness. In the less perfect ones, defects in 
own when the conversation takes on a fishy strain, even | the shell allowed vivifying particles to enter at two or 
the oldest and most fortunate of | more different places, and two or more embryos began 

| their growth upon the same nucleus, which with later 

He is on intimate terms with all the snakes, handles development became the curious twins. 
them without fear, keeps them aboat his laboratory | But there is another discovery by Dr. Garman,a most 
(in cages, however) for purposes of study, and has dis- | remarkable one, which sounds like romance, that some 
fishes come in rights and lefts, for all the world like a 
pair of slippers, neither complete without one of the 
opposite kind. This is a very new discovery, and it is 
at them very doubtful whether even all the fish men in the 

A rattlesnake, a native of Missouri, has boarded | different museums have yet read abont it, for the proof 
with him for upward of two years. It isa brightly of it finds place in a volume of Proceedings of the 
marked beast, more vividly painted than are our nat-| Maseum in Cambridge, hardly two months published. 
ive rattlers of Blue Hill or Mount Tom. It is large| The poet Moore in his researches in Persian lore, 
and weil filled out and has a keen eye for thestranger, | made one day a great find, and has translated for us a 
whose approach to his cage seldom fails to call forth | poetical description of 
ashrill alarm. It is active, but naturally is somewhat | Sweet birds that fly together, 
eramped in its comparatively small quarters. It has With feather always touching feather, 
made a few excursions, however; one a while ago toa Linked by a hook and eye. 
meeting of the Boston Scientific Society, where he was| These wonderful birds lacked each of them a wing, 
crawl about the floor, to show his curious | and so were not complete until they could find mates 
oblique method of progression. Dr. Garman does not | that lacked an opposite wing. This is a pretty fiction, 
like, however, to take him into strange places, since — of course outside the bounds of possibility. But 
rat hole might afford him a safe retreat, and the/| Nature is inventive even beyond the dreams of man , 
chances of recovery in good condition would be very | it is not possible to invent woe so curious that some 
slight one in a congress of naturalists would not be able to 

This beast seems to know his captor and makes no| give the name of the organism that looks like it. The 
effort to iim with bis fangs, allowing himself | ridiculous drawings of great horrid fishes which the 
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Snakes and Fishes. 





One of those quiet workers connected with the 





in the presence of 


anglers. 


covered vo end of curious things about them, all of 
which are faithfully stored in great volumes of publi- 
cations, where the public has hardly a chance to get 





let loose to 


trike | 


to be bandled with what seems like carelessness, bat | Chinese make for us, which surely cannot resemble 
which is the skill born of longexperience. He is morese-| anything on earth, in the seas or in the waters under 
date than one of the yoanger specimens which was here | the earth? But, they do; and if one is permitted to 
& few years ago, which, while appreciating the warmth | examine the priceless pictures made by the hand of 
of Dr Garman’s hand and forming a coil upon it, was’ the elder Agassiz himself, which are preserved in one 
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of the attics of the Museum, he will find that the great 
naturalist is quite in accord with the Celestial in the 
queer shapes which he has depicted. 

These queer fishes which Dr. Garman has studied 
belong to the genus Anableps, the haunts of which are 
in warm waters from South to Central America. 
There are eeveral odd things about them. In the first 
place they bring forth their young alive instead of de- 
positing eggs in suitable places and leaving the rest of 
it to good fortune, In the second place they have a 
very curious eye; it is the exact counterpart of the 
divided spectacle lens which is so commonly in use, 
one half for far sight and the other for reading. This 
is literally true, the eyeball of the fish is divided into 
two portions by a black curtain, so that there is an 
upper half eye and a lower half eye. The division 
begins very early in the development of the young 
fish, there being first a little encroachment of the 
black border into the eyeball, and, having entered it, 
finally stretches clear across horizontally. So the fish 
has two half eyes in each socket. 

Anableps is a fish of rather large horizontal propor- 
tions, and as he swims, his head lies partly out of the 
water, the water line being in fact just at the division 
in hiseye. The upper eye he uses for vision through 
the air, seeking for food in the vegetables floating on 
the surface. The lower half of his eye he uses for vis- 
ion through the water, and thus gets timely warning 
of the approach of his enewies. 

One would think these oddities quite enough fora 
comparatively insignificant little fish, a few inches in 
length, and not making much figure in society, but it 
is this same genus which exhibits rigists and lefts. The 
proof of this peculiarity depends upon close scrutiny 
and the dissection of the animal, but its anatomy leaves 
no possible question in the matter. 

A right Anableps is doomed to wander about in 
lonesomeness through the seas filled with Anableps of 
his own pattern, and can never be happy until some 
opposite example, opposite in sex as well as one-sided- 
ness, is found to share his home. And here comes in a 
most curious bit of statistics. Of the specimens which 
it has been possible for Dr. Garman to inspect, a num- 
ber sufficiently large to be tolerably representative, 
three-fifths of the males are rights and two-fifths are 
lefts, while of the females, three-fifths are lefts and 
two-fifths rights. The three-fiths of the males that 
are rights will find in three-fifths of the females that 
are lefts most congenial companions, while the two- 
fifths males that are lefts will find a mate for each in 
an equal proportion of females that are rights. This 
balance in nature is by no means the least remarkable 
feature in the story.—Boston Commonwealth. 
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How Lobsters Are Hatched, 

“During the season that has just closed we have 
hatched 75,000,000 lobsters, 45,000,000 codfish, and 
6,000,000 flatfish or flounders,” stated Superintendent 
John Maxwell, of the United States fish hatchery 
station at Wood’s Holl. ‘*The lobster eggs are put 
into glass jars, each of which holds 75 ounces; they 
are placed on a table very similar to the one used to 
hold the ecod-hatching boxes. There are two glass 
tubes which enter the jars at the top, which is closed 
with a porcelain cap. One of these tubes goes to with- 
in a fraction of an inch of the bottom of the jar, while 
the other enters only a short distance from the top, 
and just above the eggs of the lobster. 

“The one which goes nearly to the bottom keeps 
the eggs moving at a lively rate, and it is this moving 
about that hatcbes them. As soon asan egg is hatched 
the young lobster, swimming about, rises to the top of 
the jar, and by the siphon is drawn into the receiving 
jar, which is coyered with linen scrim, which allows 
the water to escape when it becomes filled, and stil] 
holds the young lobster captive. The eggs are still 
kept stirred up by the fresh supply of water until all 
that are alive have been hatched and drawn into the 
big jar. It depends upon the temperature of the 
water, the same as with the cod eggs. The required 
temperature is 55°, and the time usually required is 
from two to four days. We begin to hatch the lobster 
eggs on April 1. Several years ago an experiwent in 
hatching eggs received during the winter months was 
tried at this station. Eggs were received on December 
12 and continued to be taken until January 25. 

“During this period 148 lobsters were stripped, 
yielding 1,717,700 eggs, which were placed in the 
batching jars, the temperature of the water being 45°. 
None of these eggs, however, began hatching until 
May 25 following, the water being 54°, and on the 6th 
and 7th of June 856,500 fry were released in local 
waters. The period of incubation, therefore, ranged 
from five and one-half to four and one half months, 
the loss being over 50 per cent.”—Boston Globe, 
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Sucu is the clearness of the atmosphere in the vicinity 
of Arequipa, Peru, that from the observatory, 8,050 
feet above the sea, a black spot one inch in diameter, 
placed on a white disk, has been seen on Mt. Charchani, 
a distance of eleven miles, through a thirteen inch tele- 
scope. 
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RECENTLY PATENTED INVENTIONS, 
Engineering, 

Excavator. — Alexander McDonald, 
Cambridge, Mass. This is a machine for making ditches, 
canals, tunnels, etc., and comprises a swinging supporting 
frame, revoluble picks mounted on shafts, and an endless 
carrier on the frame under the picks to receive and carry 
away the loosened material. The material is undermined 
by the picks and falls by gravity into the buckets of the 
carrier, and the swinging frame supporting the picks and 
the carrier may be swung above a horizontal line, 
so that the material can be removed to any desired 


height. 











Rallway Appliances, 


Car FENDER.—James W. McKinnon, 
New York City. This is a tilting fender slidingly mounted 
in guides under the car, the forward end of the fender 
being depressed when in its outer position. When the 
brake is applied the fender is automatically carried out 
beyond the front of the car, although it may be readily 
disconnected from the brake mechanism and projected 
outward independently thereof. The fender is ordinarily 
carried beneath the car platform, and may be readily at- 
tached to a car without interfering with the usual fittings 
of an electric or cable car. 


StoRM CURTAIN FOR STREET CARs.— 
George Maust, Philadelphia, Pa. This improvement 
comprises an inclosure for car platforms, including stand- 
ards extending from the dash to the roof, there being ad- 
justable brackets on the standards and a stretcher car- 
ried by the brackets, while a curtain connected with the 
roof extends down over the stretcher. With this im- 
provement the platform may be quickly housed in to 
protect its occupants from the weather, and when the 
curtains are not required they may be removed entirely 
out of the way. 





Agricultural, 


Cuttivator.— David A. Lenox and 
James A. Underwood, Salem, Mo. This cultivator has 
spring teeth adjustably attached to frames which may be 
moved either to the right or left to pass obstructions. 
The teeth are so made as to be very durable, and less 
liable to breakage than usual, and the depth to which the 
teeth enter the ground is regulated entirely by the 
draugat, thns dispensing with lock levers and simi- 
lar devices. The entire bed or body of the elevator car- 
rying the teeth may be adjusted to compensate for any 
wear that the teeth may sustain. 


WRED PULLER.—Frederick W. Read, 
Marquette, Mich. This ss a simple implement, made 
preferably of a rod of steel, twisted to forma handle, 
twin shanks, and fork-like points, the tool to be worked 
something aa an auger around the root of a plant or weed. 
When the tool is buried deep enough, a quick apward 
movement removes the weed, foliage, and surrounding 
earth, facilitating the cleaning of a lawn from any objec- 
tionable plant. 

PEA AND CorRN SHELLER.—Benjamin 
F, O’Kelley, of Planter, and George W. O’Kelley, Jr., 
of Harmony Grove, Ga, This machine comprises a sep- 
arating drum with which is connected a flail wheel sepa- 
rated from the drum by an annular partition, while a 
picker wheel acts in conjunction with the flail wheel, 
there being a screen or sieve beneath the drum and flail 
wheel and independent hoppers leading to the drum and 
flail wheel. When the separation is made the peas or corn 
kernels are subjected to a blast of air to remove foreign 
matter, a second blast of air being delivered just prior 
to delivery to the receiving chute. 





Miscellaneous, 


Mrx1nG APPARATUS.—Marie J. E. Lau- 
rans, Eugene J. B. Paul E. Jodelay, and Jules A. Tour- 
nel, Paris, France. This invention relates to apparatus 
for mixing water with an antiseptic liquid to form a dis- 
infecting mixture, the mixture being made of uniform 
proportions and the pressure of the water utilized to 
produce the mixture or spray the disinfectant. The ap- 
paratus may be used for sprinkling: streets, sidewalks, 
buildings, etc., and for a great variety of other pur- 
poses. 

CIGARETTE MACHINK.—Domingo Perez 
y Bufio!, Havana, Cuba. This machine fills the requisite 
quantity of tobacco into a receiver, and winds the 
wrapper around the tobacco filling. A conveying device 
separates and feeds the right quantity of tobacco to a re- 
ceiver section, where it is compressed by a plunger, and 
the receiver is carried to a wrapping device, to which 
also a cut wrapper is brought, a finishing device tucking 
the wrapper ends inward when this is desired. Long 
cut tobacco may be used in the cigarettes made in the 
machine, or, by means of an accessory part, it may be 
made into fine cut before being fed into the receiver. 


BIcycLE FRAME.—Henry and Fred- 
erick Mesinger, New York City. The principal mem- 
bers of this frame are made of two pieces of wood 
united by suitable metallic joints and clips, the frame 
being designed to be of great durability and lightness, 
while possessing ample strength. The frame conforms 
to the usual diamond shape, and the ends of the pieces 
are spread apart to fourm the forks for the rear wheel. 


BRAKE Buiock.—Augustus F. Schilly 
and Reuben Cave, Newcastle, Cal. This improvement 
relates to brake blocks m which the shoe is removably 
connected to the block, and provides means for holding 
the shoe securely in place or readily removing it. Two 
hook sections are fixed to the brake block, and one of 
them is hinged so that it may move toward and from 
the shoe and lock with it. 

THILL CouPLina. — Joel Johnson, 
Sunny Side, Ark. This is a coupling especially adapted 
for buggy shafts, permitting the disconnection of the 
shaft or pole in a quick and convenient manner, and 
leaving the knuckle carried by the thill iron in position 
for quick coupling ‘ith the receiving members of the 
axle. A simple and efficient form of anti-rattler is also 
provided. 

SEAT oR Cusnion. — Morris Strauss, 
New York City. This invention provides an improved 
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construction whereby seats or cushions may be more 
readily upholstered, bands extending inwardly from the 
frame, and coiled supporting springs being connected to 
the bands, while there is an upholstery support on top of 
the springs, and coiled springs connect the lower convo- 
lutions of the supporting springs. The improved con- 
struction is applicable to seats and cushions of every de- 
scription. 

Door BELL.—Emerson C. Tibbals, Co- 
balt, Conn. This is a mechanical construction arranged 
to positively and regularly sound a bell upon releasing a 
push button, the latter operating a segmental gear whe! 
attached to a spring-pressed shaft, ond © pawi and 
ratchet mechanism connecting the shaft with the striker, 
to operate the latter after the button is released. The 
bell preferably forms a cover or casing for the mechanism, 
to protect it from dust. 


REAGENT FOR GoLD OR SILVER ORES. 
—Eloy Noriega, Mexico, Mexico. To facilitate the 
working of these ores, reducing the time for thorough 
amalgamation and effecting a saving of mercury, this in- 
vention provides for making a reagent by mixing a 
chloride, an acid, the sulphate of a metal, and the metal 
which forms the base of the sulphate, and subjecting the 
mixture to the action of steam until the resulting product 
is reduced and crystallized, the base of the chloride being 
stronger than that of the sulphate. 


Music Box Driving GEear.—Henry 
Langfelder, Jersey City, N. J. To drive music boxes 
for a considerable length of tame without rewinding, 
this improvement provides for a segmental gear wheel in 
mesh with a train of gear wheels for driving the pin 
cylinder, the segmental gear wheel having a slotted arm 
and a pin engaging the slot in the arm, while a sliding 
bar carries the pin, and a cross bar connected with the 
sliding bar is adapted to compress one or more helical 
springs 





Designs, 


WovEN Fasrics.—James Phillips, Jr., 
Fitchbarg,; Mass. Two design patents in this class have 
been granted this inventor, both for fabrics with tuft- 
like figures raised from the body and arranged in waved 
and parallel lines. 

Norz.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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ing, illustratea.—Spring hinges.—Mallory’s stand- 
ard shutter worker and fly screen.—An improved 
nail set, illustrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Maeazine or Ancuirectrre. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lareger CrncuLaTiox 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Pustisuers, 

361 Broadway, New York. 
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The charge for Insertion wnder this head is Une Dollar a line 
Jor each insertion : about eight words to a line. Adver- 
tasements must be recewed at publicalion office as earty as 
Thursday morneng to appear wm the following week's weue. 





Expert: 
G. H., Box 773, N. ¥. 
The Garvin Mach. Co., Laight and Cana) Sts.. New York. 


send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


tricity is “ Experimental Science,” by Geo. M. Hopkins. 





“CU. 8.” metal polish. Indanapolis. Samples free. 
For pile driving engines. J. 8. Mundy, Newark, N. J. 
Inventive mechanic wants position. P. R., Box 773, N.Y. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls,0. 
enced wood pattern maker wants position. 


Screw machines, milling macnines, and drill presses. 


Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 


‘The best book for electricians and beginners in elec- 


By mail. #4; Munn & ©o., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.8. & G. F. Simpson, Sto Rodney St., Brooklyn, N. Y. 

A wishes position as 
manager of some electric street railway interest. Is 
familiar with every detail of construction and can de- 
sign and erect new work. Good references. Address 
Engineer, care of Scientific American office, New York. 

Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway, 
New York. Free on application. 
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sive pressure varies with the ratio of mixture of air and 
vapor, and also with the ratio of charge volume to the 
volume of the cylinder ; in practice it varies from 9 to 
150 pounds per square inch. Compression, as in the 
four cycle engine, adds its own pressure to the explosive 
effect and increases the mean piston pressure in a large 
degree. The theoretical pressure ts somewhat greater 
than the actual pressure, owing to the uncertainty of per 
fect mixture in the gases and undefined limit of absorp- 
tion of heat in the cylinder walls. See Donkin’s work 
on “Gas and Petroleum Engines,” $6.50 by mail. 


NEW BOOKS AND PUBLICATIONS. 


THE ForcEs oF NATURE: A STUDY OF 
NATURAL PURBOMENA.. By Her- 
bert B. Harrop and Lewis A. Wallis. 
Columbus, Ohio: Harrop & Wallis. 
1895. Pp. 159. 12mo. Illustrated. 


The preface says: “There is a class of persons who 
have acquired a thorough knowledge of their special 
callings and who would become better acquainted with 
Mother Nature im al) her aspects if this acquaintance- 
ship might be brought about without tedious delving 
among learned volumes which they have probably neither 
the time nor the inclination to read. Bearing in mind 
these facta, we have attempted to supply all necessary 
explanations, and to solve the problems which these diffi- 
culties present, with what success remains to be seen.” 


ALTERNATING ELECTRIC CURRENTS. By 
Edwin J. Houston, Ph.D., and A. E. 
Kennelly, 8c.D. New York: The 
W. J. Johnston Company. 1895. Pp. 
225. 16mo. 77 illustrations, Price $1. 


This is the first of tex volumes of an “ Elementary 
Electro-Technical Series."’ designed to give concise and 
authoritative information concerning those branches of 
electro-technical science having a general interest. The 
subjects to be treated are alternating currents, electric 
heating, electro-magnetiam, electricity in electro-thera- 
peutics, arc lighting, incandescent lighting, electric mo- 
tors, electric street railways, telephony, and telegraphy. 
The authors state that though the several volumes form 
a series, each is, nevertheleas, eo prepared as to be com- 
plete in itself, and can be understood independently of 
the others. The authors of “ Alternating Electric Cur- 
rents *’ treat the fundamental principles underlying this 
difficult branch of electrical engineering in the simplest 
language and without the use of mathematics any further 
advanced than ordinary arithmetic. 


























TO INVENTORS. 


An experience of nearly fifty years, and the preparation 
of more tban one bundred thousand applications for pa- 
tencs at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the pavent laws of the United States and all 








(6642) A. H. writes: A _ steel spring otpenh 


(spiral) is wound as tightly as possible and then fastened 
with a piece of copper wire, in such a way that if the 
wire were unloosened, the spring would exert power 
which might now be considered as stored. This spring 
is, however, inserted in a jar of muriatic acid, which dis- 
solves the iron but does not affect the copper band. What 
becomes of this latent energy? A. The spiral spring 
when wound up becomes heated, because work is done 
upon it. If released, itdoes work and becomes cool, The 
spring may be wound and left to attain the temperature 
of the air. Now, if released so as to do work, it will be- 
come cooler than before; but if dissolved in acid, no 
such reduction of temperature will occur, because it does 
no work. In other words, a coiled spring, when wound up, 
has, properly speaking, no energy imparted to it by 
such winding, but only the capacity of converting a por- 
tion of its own heat energy into mechanical energy. 


(6648) C. A. C. asks: How many feet 
per minute should milling work be fed to cutter? How 
fast should 3 inch milling cutter ran or how many re- 
volutions per given movement of bed? How are tangent 
bicycle wheels strung or trued up? A. As much de- 
pends upon the material to be milled as to speed of cut- 
ters and rate of feed, as will also the depth of the cut. 
There is a wide margin in the range of milling work, ac- 
cording to the condition of cutters, hardness of material 
and kind of lubrication. Ordinarily the peripheral speed 
of milling cutters may be for steel 36 feet or for a 3 inch 
mill 48 revolations per minute, with a half inch feed per 
minute. For wrought iron 48 feet and 1 inch feed. 
Cast iron 60 feet and 15g inch feed per minute. For 
light finishing cuts these figures may be increased by 30 
percent. Very small cutters should have less speed and 
large cutters of 5 or 6 inch diameter may have a greater 
speed than as above. It is not easy to impart instruction 
on the adjustment of bicycle whee! rims. The letting 
out and drawing in by the spoke nuts, on the pro- 
per sides, will bring the rim to its plane of revolution. 


(6644) R. W. C. writes: By what branch 
of mathematics is the following problem solved? Also 
solve and explain it. A tree one hundred feet high 
breaks off, and hanging to the stub, the top resting upon 
the ground at a distance of thirty feet from the base, 
Required, the length of each part. A. The tree problem 
is solved by algebra, as follows: Let x=the height of 
the stump. We have : (100—x)*=x*+(30)*. Solving, we 
find: x=45%% feet (answer). 

(6645) J. H. F. asks: How many vol- 
umes of gas at atmospheric pressure will one gallon of 74° 
Baume gasoline make when evaporated, with no admix- 
ture of air? How many volumes of air ..ould be mixed 
with above gas to make proper explosive mixture for gas- 
oline engine? What is maximum theoretical pressare 
of explosion of proper mixture of gasoline and air when 
exploded at constant volume with charge at atmospheric 
pressure and no loss of heat by radiation? Ditto, when 
charge compressed to 15 pounds above atmospheric pres- 
sure? Can you give rule or formula for determining above? 
Would there be much differenee between theoretical and 
actual pressure? A. One gallon of gasoline produces 
from 60 to 80 cubic feet of vapor, according to the tem- 
perature and density of gasoline. From 5 to 6 volumes 
of air per volume of vapor is used, and even 12 volumes 
is claimed as the most economical mixture of air with 


foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & C©O., office SCIENTIFIC AMBRICAN, S61 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


October 15, 1895, 
THAT DATE. 





AND EACH BEARING 


[See note at end of list about copies of these patents.) 





Air compressing apparatus, Griffiths & Nieder- 
BAT 





ip adeowwetgneessonseccens sadeanss ecesecee MT SQ 
Air compressor, hydraniic, J. 8. Champ Gunesseqnet 547.768 
an cooling a WOCER, El. TROWIM. «occ ciccecccccccse 547.905 
Alarm. See Fire alarm. 
Amalgamariog compound, Cc. N. Vignesen necedouce 547,824 
Bake pan, L. mith.... ae 547,805 
Balloon, AAT. W. N. Hutchinson... 548,053 
Band cutter and feeder, A. W. Denton : . 68,03 
Beading attachment for cornice brakes, J. H. 
Tansckccosianosnenebhertankonhs as enoeascnes 8,040 
Rearing ond Journal DOE. roller, W. BH. Paige...... 545,136 
teams tiatinlans 3208 --» 548,166 


Bearing, paw. § 

Bearing, ball, W. S. Porgason 
Bearing, detachale ball, c. H. Cook... 
Bed, folding, C. M. Wagne: 

Bell, bicycle, A Nicholas 
Sell. bicycle. E. D. Rockwell 
selting, R. Hoffman........ 
Bicycle frame tg awe J. Grinden 
Bicycle wheel, ©. A. rv 
inder cover, temporar T. o. Hutebins.. 
inder, temporar ram 

lock. see Building block. *Phiow biock. 
oiler. See Steam boiler. 




















toiler, H. Bianchini............ . TOS 
Boilers, circulation in steam, Hinekicy & Pierce... SAT, 787 
Boot or shoe soles, appiiance for suman, H. A. 

Webster - MILI 

it soles, ‘Gnehine for nailing on, J. Albrecht... . MIO 
| Boring tool, Fowler & tilll........... «+ 5AT880 
| Bottle, B. L. Forsgren.. W795 
SS is Ok ns 0.05 on th ceemednansiatinns thes 547.885 
Bottle or jug filling apparatus, 5.3. Hagins. 22 548,123 
Bottie stopper. B. Dreyfues................... 5s? 878 
Bottle stopper, 8. Oakman,....... 2.0... 060. ccecceens 541 ,ya8 
Box. See Cracker containing ont display box. 

Bracket. See ——— bracket 
Brake. See Car b 
Bread and oreparing come. EE, De. POeRY.... .2cccce 548,086 
Building block, arti cle), L. F. Griffin............ 547,980 
Burner. See ns burner. Gas fire burner. 
Button, spacer. 2 ST le SN 548,145 
Camera. See ark room camera. 
| Can lining, oreeecvine. H. henapene verse evecnsdevcess 548,099 
Cane cutter, BE. W. oe. gsene -» 503,009 
Cane weaving loom, 7 Morris. 541 B34 
Oar brake, KE. Prout oocerencbactesdecu. MED 
Car brake, street, H. T. Atkinson. 548.025 
Car coupling, A. J. Coleman . M7876 
Car coupling, J. Kling............ . 8.08 
Car coupling, J. Somervilie. ................. . 047,208 
Car coupling, J. B. Thomas... ...... 6.66. ccccccceeens 548,098 
Car fender, i. DMS +. cccceassseuneteatesténas 547.902 
Car fender, C. H. wocuneteter beseunnene . 48,164 
Car fender, J. Landeu... one $oeenecese eee BOT 
Car fender. A. J. Thoroiey.. enveers G48.019 
oor eee ——— electric, W. Biddle... ”.” 547.835 
lacer, J. oe socesecces> B47,880 
=o ‘ety guard, sellwas W. Watkins . ee 
‘ar seat desk attachment, railway. J. L. Yates.... 547.830 
Car shifting appliance tor pleasure raiiways, J. 

Bh, Gs 09gs case cecccasenssncnes cennecesoudane 548,150 
LE, Bh SE axnconentibbashnacabectatabene 547 S68 
Car ventilator, 8. F. Hughson. ~ . MI90 
Cangneos, wis ” anges for working up ‘animal, 

‘ianhon J J. Strait . Ba 

uasinne corpee fastener, © +4 EES... seveee 568,080 

ey case. Packt 

pS indicator and register, Desbars & Linck.. a ,772 

ster and indicasor, C. Price..............« ~ 547 888 

Sask. REED, anos wins Seen ienhenaneisebed sepeseasse 7.901 

Casks, device for storing, W. D. Puffer..." HAO80 
Conia and A i) metais, apparatus for and 

method were RD eaipweevasqaseemedhenih 548.145 

pecenedege coveceneebesuccess 47,79 





gasoline vapor for ex osive power effect. The explo- 
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a ee ne —— — 
ee eaeESs 
. W. Russell... 
Chato splice, drive, G. B. Nesmith. . .. MT964 | Locomotive, C. Sondermand...........+-.-0-++ +++ rey v4 vaive overaing Tove torr bate rn 
Chair. Bre Convertibie chair, Revoiving chatr. Locomotive bel! ringer, Gchse «& Suene. ots 4 a pesca peated ve net sefoct ns eoar 
Chure, L. ©. Ryan 543,00 Log skidder, L. B. Me . cartes Valve. © slide gate, 2 Vie" 
Clear bunching machine, J. Dela Mar SA0TT Loom, T. Greenwood sone ‘ ber'ees Guten aise canine ry .. 8 
“te ho'ders, apparatus for the manufacture Loom shuttle, Sutcliffe & Marshall... : f Vv hich folding seat, W. Ww 
M. (. Stone M47.970 Mateh safe, J. C. F. Kunkle 547,907 | Vebisle aurt Palmer 
eloeer and sprinkier, combination, G. A ‘4 Measurer, adjustable, R. Winchel. asferring, ie Velocipede. Ce. eacanegseiatatasssiataartene 
a. ; it, 4 Metal proges, ete., apparatus for tra + SAT. yg - crank shaft and attachment, J. 8. 
Cock. ball W. Seott MT O88 Metals, extracting, J. J. Hood 7,7 OPOMANd . ...... 0. ence seceescenecsceresreseeseeessane 
Conde J steam, H. A. Wheeler 5105 | Mill. Seed Fodder will. Pulverizing mili, Saw- Velocinede or crcle ped “y et: C. Sarsen.. Ee 
Convertible ot J. Rjetien 5A 087 mill = J Pie 
Soar holder 3 Mc bare, ie . 4.080 | Mining machine, H. H. Bliss . AAT 898, 547.887 veut appatati How. Miiier.. 
Cotion openers, ete., feeding device for, Mus- Miter box, W. 8 Westfall seccctune A Fontiionen Gen Gan veusileber. 
grave & Cooper ... MT,.904 | Mould. See Ingot mould. on aw oO. Bhadbolt 547 504 
Coup!ing See Car coupling. Electromotor moter. See Hydraulic motor. Spring motor. Wases cnet, a rersrerseses a 
coupying oe wae saaeee Watch winding mechanism, J. vA Rebello 
cor ni nd display t o oD Mowing machine, C. 8. Shar - . HOB al ng 
: 2 ae os oo we act ome Music Bos damping device, P. Riessner MT 7 S02 | Water closet = yy + . Blessing... 
Crank, adjustable stroke, J. P. Johansson 7.853 | Music holder, F. folss. Waidion an sabe, $ wland. Jr. iheéae BE Pp H ©] N ES 
Crib, cradle, and settee, combined, B. Miller, Jr sess aa. b- Shedioot... poap> aseras Bencseas 7 SI Wall baste mace P. Ben mee 
. > ¢ : x ote disk or ab DI +e Bae) ~ - 
Sumareanese J. B.A _ {ford 7S | ~Nut and bolt we Ww. Be CHEE: ccccccccscescvesceces 548,152 Well or cistern clean on machine, A M. Taylor... : Bats That are cood—neot **cheap thines.”’ The citer. 
Curtain bracket. ®. T. Partyia Sar ak | Nut lock, W. L. C  SRISL | Wheel. See Bicycle wheel. Fifth wheel.  Troi- ence in cost is little. “We guarantee ou 
Cut-off for pumpe. etc ont matic, R. Thayer MART «6NNut lock, J Pp “Gamble , a 547 917 ley wheel. om guarantee our ur customers against loss by parent + ry 
Cutter. See Band cutter. Cane cutter. Ordnance breech mechanism, 0. F. Leibert 47,791 | Wheel. pneumatic tired. T. Rouse........ 545.0 | Our guarantee and instraments are BOTH GOOD. 
Cutter cslinder, ; Boyk x 7.984 Ore roaster stirrer, C. ea bry 4 Winding machine spindie, Cooper & Brigham..... ee as | WESTERN TELEPHONE CONSTRUCTION CO, 
: sooverin t * 548058 | Package for lard. ete. ein enue yindm ssessedachdnbepeybesicdadalilll ) 
Leenper on bank inter ae Piteh Mv.776 | Packing, Platts & Lowther 548,089 | Window frame, N. Cartus....... . Sanne | 440 Monadnock Block, CH1caGo. 
Dark room camera. W. EK Lee, 17,555 Packing case, Asam & Muhlenbeck............ . 47,538 | Wire coiler, M. B. Lioyd > ‘ es Largest “Manufacturers of Telephones in the United States 
Decorative films, roll for applying, W. H. Coe MAIL) =Pan. See Bake pan. senate bam ve day oe iL ie Bar. 
Delivery apparatus, cuin-freed, L. Ceechi 501.275 | Pan lifter, arene. oA Ww het ' i jement, I M. 5a 
etal aril -T Raile 7.872 | Pants lee holder, W. 8. Foster .---» 547,989 | Wire tightening imp 3 . R 
eae eens pe F a ratios MAIM | Paper cones, mac hine for making. M. C. Stone 547.969 Woodworking machine, L. 5. & J. x. Ties SAT OL | H ELLO, CENT AL ! 
Diaphragm and e:ectrode nbined, Hargreaves Paper machine. crape. Ba noria f° he | Wrench. Sse ips wrench. 547. Do you use telep bones? © tf so. we can_give 
Rird . 548,12 Pencil sharpener and LA A, w Keuffel 547,925 Writing a ogres. ee OO” ee ee Briers i just what you my Our specialty is Blake 
Die. See Leather cutting die Piano exercising attachment, J. H. , ti -» M780 | Yoke, neck, H. Platt........-.+.00000++ - smitters. There is a “ best” in everytbi 
Door shield, storm, M. Crape 47.912  Piiow block, J. J. Busenbenz 5 7.544 came hae the best. We supply com iets 
Drills, ete.. seans for holding twist, Cox, Jr.. & Pipe wrench, McCauley & Winfrey . . 548,006 nomena = hones or all or any = pees fo 28 we 
Armstrong MAST | Pipes, air relief for fan discharge, Lynch & | 21 a tele phone. Write for fiustre ted catal 
Dye ami making it, green, K. Elssesser B48. 158 Christoph - 560.798 DESIGNS NIX INTERIOR TELEPHONE CO, 
Blectric cables, apparatas for placing, B. 8. Reid. 547,301 | Pipes, coupling between movable and fixed sees 131 Liberty St., New York. 
Blectric generator, thermo, H. B. Cox . 4S steam, (. P. Nutter 547,985 | A xle box, car, WB. AGREEB, occccvcccccccstccssossces a _ 
Blectric beater, 4. H. Whittingham ’ 47,979 | Plane handle attachment, J. H. Williams - MT, Badge, At | eee RRO A es tp | 
Biectric lamination by intermitt ot and per- Planing or scraping out round objects, instru- 7 on Bottle, ft 4, A.M. Meg egtanes . M70 THE M. & B. TELEPHONE. 
manent interruption in vacuum. phosphores- | ala ment for, st & Schuits . . oer amt Buckle, cotton tie, J. F. Clar ‘‘ Oi 
amas ath eins ents ‘sas: “| Plow eaiscbenens, 9 A Meens sikh | Riera pee 9- Bob ER adotately Nen-ingringing. 
c ph rescent. D. { Moore MAISL | =Pocket for garmenta, =r =. S. yy po 4 Nail or sluz > a Howard... 24.757 to 24.708 Absolately Guaranteed. 
Hiectric lighting «vatem, D. M. Moore 58.107, MAIS | «~Pole climbers, safety device for, D. Mack <” | Stove top, G. D. Roper. | Absolutely the Best Exchange 
~ and mec jeal brake, combined, J. R Power, electrical transmission of, W. D. Baldwin TSM \ . Job eR ams me 24.752 | 7 
. a ————— — 7 7 Power, , NecnneEe for transmission of, how * = ™ mnso sw ITCH BOARDS. 
Fiectrical (iumination. D, M. Moore 548.198, 548,129 Mac J wrerreerc . * 58.00 | Illustrated Catalogue on application Free. 
Dectric y a phosphorescent Tress eee alt ma. = = 
- > , 2 ee 48.16 Printing in colors and screens therefor, J. Gast... 547,780 TRADE MARKS - « SB” Agents Wanted. . . 
Rie y oactliation, phospbores- Printing preas ink oe A te G. W. Hant.... pe ‘£ LY DM © THE U.S. TELEPHONE CONSTRUCTION Co. 
‘ Y ) > 47973 | 
Fl , tenes if vopetier, 2 i Calin 2 nese vo 543,041 | Flint or sand paper, Coryell Flint Paper Company. 27,155 131-133 8. Fourth St., PHILADELPHIA. 
or Role wine 5  A—w 548,190 | Pruning shears, W. J. Woodbury bia | Magazines, Longmans, Green & Company.......... zi, 50 | 
Klect r Marburs, Jr 990 | Pulverization of various materials. tubular ball Medicines. certain named, H. D. fabriken.vori . 7, 
Elev at * 547.7 mill for, J. Davidsen ~ sae f ear a eee Farbenfabriken,vormais 7.151 
he 547.972 | Pulverizing mili, F. N. Spear 548,016 . e o tases . 27,19 
mo - ward H. Walbaum. Jr MALI Pump milling attachment, W. Ma . aT Polishing powder, Refiecta C ompany. . us 
End ua or boys’ express wagons, J. Edleblute Pump rod connection, F. MAP. i. Weilshimer. 547.906 | Rope dressing, A. A. Brigbam.........-....--.+++++4 . 
Envir See Fire engine , Pumping machine, current, L. E. Miller . 0 GS | eet a 
Engine reversing mechanism, steam, L. D. Bpper- a49 Punching macbinea, controlling — - power, 548,017 | A printed cepr of the specificanon and drawing of 
EF a yes, apparatus for working gas or of! motor, Puzzle apparatus, H. C. Cross . 7, 71 one peens in Se Se ae, ny et THE MODERN ICE YACHT. ed BY 
: . 2 “ ‘ . , 
: schamm otis i. ~ L See Hat and coat + a 2 Teen 7.793 | cents. In ordering please state the name and number ar w. om, 4 new and valuabie paper, containing 
Busines, aatomatie cat-o€ fur, J. Gudeman 547.008 | Rallway crossing gate. W. Martin : MEmw | of the patent desired, and remit to Munn & Co., 361 | full, practical directions and specifications for the con. 
r tire an “hoo Gok an : tm extractor. mite Railway fog signal, Jenkins & luidge ** 548081 Broadway New York. yn a gh Sal gene loans — whey 
Eregiass fram Rastman 7879 | Railway, series electric, O. B. Finn................ S794 | Canadian parents may now be obtained by tne in-| gravings drawn to scale, showing the form. position, 
Fare regiater.] 8. Benton 547.081 | Railway signa! compensator, A. G. Leonard 547,938 | ventors for any of the inventions named in the fure-| and arrangement of all the parts. Contained in SCIEN. 
cate PF St M7415 Railway supply system, electric, H. V. Brown.... 548,032 | going list, provided they aresimple, at a cost of each, ~ o. 6 
Parm cate | aats , ply os } ! M TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
Leland & Cheney i’ | Railway supply system, electric, J. ertanan.. 7.734 | If complicated the cost will be a little more. For full| cents, ‘To be had at this office and of all newsdealers. 
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Feedwater heater and purifier, J. T. Budd 4 eee wee. ~ li : San | Tork. Uther foretem patente may also be ontal 
Yel ler Hoffs THe llway system, electric, a Burt 8,0 ork. er fo > « 
Fenee, Me New. a 547.858 Railway tie, metallic, T. H. H. Messinger. .547,707. 547,798 | DO YOUR 0 Save money! Make 
Fence machine, wire, L. Koes 47.998 | Ratlway, triple track —. D. S. Van Slyke 33> —_ | Seer ing for 
machine, wire, F. H. Warne 47.5 Railways, staff apparatus for workirg single line, a0 Wo ti t PRINTING ers rae og 
Fence rt w machine. sist i wire. C. Neate 547 AST immis ‘/ m™m he 
Fibers "trenkeas: text le *veaetabie, A. F. 6 Railways, switeh or cross-over system for elec 2 vertise emts. PRESS for Write for cata) ie, 
Clomess 48.190, 548.121 in tric, gt Brinckerboff rth — - — &a | ta 
Pitti oe Rawlings 47 20 nge, J BRE n 0s ence poesesecoccecececece SAS > > x 
Fifth Mn i= ion th Sas OU | Receptac lea, ff eS eae § 7916 | ORDINARY RATEs. KELSEY & co., 
Piling receptacie. F. Trambiay 47.570 | Rewister. See Cash remster. Fare resister. ~ ogy | Inside Page. each insertion - - 75 cents a line . Conn. 
Filter. C. W. Isbell 547.923 Rein support, w A Grece oo a anne 7387) hack Page. each insertion « « - - $1.00 a line 
Mitertre ate Th a » v r « servoirs, cisterns, etc » ‘ore 
wa nt abo tea eermcrnds so "W. M. Prather —_ 18 | £8" For some classes of Advertisements, Special ana | If you want the best CHUCKS, buy Westcott’s 
Firearm, breech-lcading, Lundgren & Vian Revolving chair, J M. Morgan 7.963 Higher rates are required. =e Giant Poaete Get 
Fire alarm, E_ A. Speer Rivet, W. C. Buil - 47,983 Whe above are charges per agate line—about eight Drill C’ bucks, Little 6 Gian 
Fire cracker, E 8. Hunt : Road making or repairing machine, M. G. Bun- ~ oa, | WOrds per line, This notice shows the width of the ine. Chucks 
Fire engine, hand. Atkinson & Miller M nell 547.540 | and is seu in agate type. "ngravings may head adver- im pro “Seni 
Fire escape, P. J. Gates oT, ‘918 Rock crushing machine. G. W. Taft . 547,318 | tisemencs at the | same rate per agate line, by measure- ( | 
Viower pot tauro-tebie, J. H. Kitson 547.926 | Rope clutch and coupling, A. C. Smith. - 47.598 | mem, as the letter Advertisements must de ‘ Cut- 
Poadder mill, A. F. Davis . 47.888 | Rotary machine, V. F. Carpenter..... 548,112 | received at Publication Office as early as Thursday ing - of, 
Pulding seat. W. W. Frantz . 47.778 | Sack Mite and sewing machine, automatic, Bibb morning v6 appear im the rmiowing week's issue. Cc 
Foot support, §. J. Adame SAS (4 & Timewell ay os a Com bination 
Fruit oresa, W. C. Leet 548.108 | Sash fastener, L. L. Bettys.. ° Late eee ‘-—— Genspe 
Furnace. sec Gas prodacing furnace. Sash fastener, G. 8. Hall... . WT Foot Combination e m Universal Lathe 
Furnace door, =. W. Harris + he 544.00 | Saw machine, D. Chase A Power Chucks, Ind ependent t Lathe ucks. Made wy 7 
Pruse, hiasting, J. Watson F . MAG? | Sawmill, gang band, T. T. Rainford . 548,091 | eo Sc tti Westcott Chack Ce,, Oneida, N. Y.. S. A. 
Fuse, shell. G. M. Hathaway . 07 S00, T7262 | Baw resawing machine, band, BE. C. Mersbon 547.706 | rew cutting | Ask for ca in E Frence hor German. 
Gume apparatus, A. Maoch M7.799 | Saw set, J. A. Campbell : 548,088 Automati ST PRIZE ro COLUMBIAN EXPOSITION, 1598. 
Game counter. A. Furrer ‘ 7.916 | Saw sharpening tool, P. F Tappendorft 547.971 utomatic 
Garment fastener, A. M. Schappa A010 6Saws, etc., tens on Sovies for, 5. J. Leonard.. . pe Ss Cross Feed 
Ges, apparat for manufacturing of], W. i. Her- Sawing machine, rv 807 
ay cena eee 47.786 |= Scraper, wheeled dumping, M. G. Bunnell. AT BAL, 547342 9 and 12 inch Swing. BARNES Foot-Power * 
Gas varner, C. Knapp M00 | Seal for packages, detective, W. H. & W. B. . 
(as fre burner, K. D. Main 617.900 = Rand ‘ aa ; 7,808 New Designs. Novel F. : 
Gas producing furnace, L. F. Sbinners 548,01 | Sealing device, bottle, E. Gay seeegee OAT.TBI Send for Catalogue B. MACHINERY. esmeaans 
Gate. See Bod gate. Farm gate. Hail war croes- Beaming sheet metal vessela, die for, Cc L. 547,918 SENECA FALLS MFG. COMPANY, vaae. 
‘og gat reer ee . 
Gate, yh. Anéves 7.82 | Seat. See Folding oot. ; Vehicle folding seat. as 695 Water St., Seneca Falls, N. Y. FOR WOOD AND pen WORK. 
Gate operating mechanism, head ©. Brown 547.42 Seat or cushion, V GEG Gre. ccccccescosoecoresess f “ES. SS Es 
Gear cutting machine, G. N. Van Lerhoet 317,944 | Separator. See Steam se rator. = AMERICAN PATENTS. — AN INTER- 
Sine ne Seo Me ae PC Hontt 548.065 ion jae ve in, e Tate. 4 esting and valuable table showing the number of patiats THE BEST TOOT POWER MACHINES IN THE WORLD. 
; a na machinery, f ewitt ° . t n whic ons 
Glue making machinery, sheet spacer for, P. C. Sewing mechine groove cutting attachment, ¥ “a (rented for the various subtests uses © a a W. F. & JONM BARNES C8., 1999 RUBY ST., ROCKFORD, ILL. 
witt 54157 MINE 0 ccccgpecvegncasegeceeceseoesccess A r ERICAN UP- 
Giae manipulating machinery, P. C. Hewitt 548,066 Re wing macpine gutter. R. 8. ——-— Bees 7.947 — Lm yf my wy To be aa at 6 ss 
Goid and «ilver extractor, electrical, Williams & ewing machine tuck creaser or marker, Goodrich y 7 ¢ 
._ he . 548.150 & Bersem ne 547.919 | this office and from all newsdealers. The Climax Stereo er 
(iraduate or measare, J. H. Platt i a sparpenes. kaise. s mm. Tae TOPGOD., .. 6 occ ccneencnee 647.319 aa 
Grate for reducing machines, apparatus for pre- Shears. runing shears cr T SHAPERS.PL ANERS. DRILLS 
: D. Perky . HART | Shoe or boot. cum, J. H. Black................cee0es STS Car & FOO MAC HINE SHOP C Thi “py oy Moulding Press Combined, 
.t.. & Zipp i17_AM | Shatter worker, W. P. Toomer ; 5480121 ATH E S-' 
HL Page 42 | Shuttle filler, T. P. Batcher ise SEBASTIAN LATHECO. 120 CULVERT S 57. C for making perfect Celluloid Ste- 
hand, G. M. Hathaway re S51 | Sian, street, A. D. Benham bi} reoty pes te be used t n plice of metal 
ler, Hactiey 548.061 | Signal. See Car signal. Railway fo fog sign stereot . Also for making Ru 
Grinding and pulverizing machine, rotary, R. D Senaiiog apparatus, foe ¢: , Fe phenncese**: a aa ce of spouse be , By be 
Langiey 548.072 ignaling apparatus, interlocking, ansel...... | eat A gt a 5 
Grinding blades of table cutlery, machine for, C. Bignaling, or calling system, electrical “ee fon, MANUFAC TURED BY 68 Tor circular to 
KB. Roberis 547 ae G, Smith 
Han, machine, M FF. Smith 8.006 | B:lver from ores, extracting, L. D. Goarmae.. WILLIAMS BROTHERS. OTHE J. F. Ww. DORMAN co. 
ne sil 217 E. German St., Baltimore, Md. 


(hans, box magazine and carrier for magazine, W. | 














Maen MALS 
Gana, cartridges cack for magazine, P. Mauser 547 532 
(suns, cartridge riding pack for magazine, J 

Browning 47 236 
Guna, safety lock for breech bolts of. P. Mauser... 47.90 | 
Gatter, A. Neracher S48 02 
Hame fastener, L. Anderson 547 31 | 
Harvester grouad whe |. Macphail 547.7 
Hat and coat rack. W Matthies 547 256 | 
Hat ‘ox attachment, M. A. Palmer M7 aS 
Hat fastener, C Barkhardt 54743 
Hat hoider, J. J. Weicher » MT RIE | 
Hat sir’ az tanks, weter purifter for, @. Wells - HIT | 
Heading macbipe W. Durechseb lag 547,773 | 
Heater. See Blectric heater. Feedwater beater. 

Heel plate, (. N. Tyler 547 522 
Heel wear plate. (. N. Tyler 47 #21 
Hinge, spring, J. Keene 5AB,UBR, 4A, OFA 
Hitching device, safety. L. Joyner S48 2 
Hook. #ee Snap book 
Hoot and eye, J. C. Caretarphen . M77 
Hook. dress, §. H. Tolman . HAND 
Horseshoe. detachable. §. E. Henunagtr . 1 
Hose coupling, H. fF. Noyes . . MIT 
Hutling coffee, ete. machine for, ©. A. Hege SAR G4 
Hydraulic motor, J. 1. Champ ° 548085 
ice cream freeser gearing, §. G. North MAO 
lee grip for boots , O. Hasse : . OR? 
Indicator. See asa indicator 
ingot mould. A. Reese 547 SOR 
insulator for crotley wire supporta, J. W. Meaker 47.1 
iron, treating sheet. EB. Covie MAS 
Sank See Lesting jack 
Joarnal box, iabrieating, Basenbens & Ferguson... 47.345 
Key case, H. BE. Keyes 548,085 
Kevboard instrament. sett play tng, F. W. Hedge- 
mand 547.8 
Kineton ’ for advertising and exbibition pur- 
poses, W. C. Farnam 847,775 
Ko caning aod polishing machine, H. 
vleld SARO46, 
nh tear macuine, Stiles & Drew 7 we 
im ti machine, W WW. Prents 547.777 
La * to Detties, e .pparatas for appiving, F. 
Be ya 547.7 
t . Ca: dare - Wa 
t ‘ 54m (RK 
5 Ss. E. Cos 56s 0 
a* PP 545.137 
Lathies. machine for nanufactare of sheet 
etal. G. Haves oT ee 
Leather cutiing die, & Ward SAS 
Leather rolling apparatus, G. F. Roel Him 
Leather strap for handles, harness. eté Fr. 
Hring>am 548.081 
Lester. steffieg, BP. Gradford 547.986 
urfe -prenerver A. You der Rope 7 OK 
Litt > Pan i:fter 
Liquid or ‘removing staine from a textile am, 


. Sebalus 





Slicer, vegetable, J. M. Summers...... 
Snap hook, J.C. Covert... ........cccccececeees 
ratus, W. Stewart... 
Sole round'i@ machine, (. Julian 
Spinning machine ring and travel 











Spittoon washing device, C. B. Koch.............. 
Spring. See Vehicle apri 

*pring motor, G. A. Brach RR ccadectacdocdbail 
Stand pipe. M. M. Moore.. ‘ 

Steam boiler, J. MacCormack..... eo 
Steam separator, W. Christie . 
Stencil sheets. manufactere of. &. De Zuceato ... 548.1 
Mtereoscope, H. C. White.............. <<... ABLES, 548149 
Stocking supporter. H. L. Carpenver. «+ 57, 
Stone dressing machine, H. F. Hiller............... 547, 
Stopper. See bottle stop 

Storage receptacie. J. McPherson 547 968 
Street sweeper, W. 8. Kindle 066 


Bee 
Surveying instrument, hydrostatic, M. B. Sher- ta 





ESE pene rmape yes cbretna Ty <0. 7 S04 
Switch. See Rallway switch. 
Syringe, Evens & Vinzelbera.................ceese0s 58, 
Tag or card holder, C. H. Little ~~ 47. 
Telephone attachment, C. H. Bernbard - 8087 | 
Telephone system and cable, J. W. 547,960 
Tbill support, Harden & Dye 548.1 
Thrashing machine cylinder and ‘coneave, 3. G. 

Snyder 7 S13 
Thrashing machine grain APTS ‘screen, C. 

ERR RPT tee ake by RNR So.” 548,153, 548, Lt 
Thread holder, BE. C. Seward 647,941 
Tie plate, J. L. Yaie 


cocccnsoutes . 47908 
Tile, building. R. Guastavino ; _ 
Tire holder, Scott & Cne kenberger. 
Tire apsetter, C. Roulay ecese 
Tire, vehicle, C. E Duryea 
Tire, vebicle wheel, J. M Gemore 
Tobacco pipe stem, W. M. 
Tongs operating mechaniem, y « 
Tooth, artificial, F. A. Wienand 
Top, spinning, J. 8. Boyum 
Tower 5 rotating car. observation, A. Guerra.. 
Toy, H. Van Tuy! ° 
Toy aas A, J. Seboenner.. 
Toy pistol, J M. Ribert 
Toy savings bank, F. J. Bobn 
ES Wh Wi I cae cnn. nsec cdansentinedendl 
Trolley rope and pole controller, C. A. Lord.. 
Trolley wheel, H. Schmidt 
Trousers stretcher, H. C. Green 
Tubes, etc. apparatus for expanding, beading, 


and cutting. W. Tully 
Type + 4 setting. and justifying 









machine, J. W 
TYP Justifying A. automatic, Paige & 
Ty gy “yy tigtributing. and sti ying 
machine, Paige . 3 =— 





Typesetting EN AL, c R. Fereuson... 
sat | Vere ine i) nine. | L. 8. ceaneee. ; 
ve, bibbed, 





| office and from all newsdealers. 


Paming Water by Compressed. is 












ITHACA, N. v5 
MOUNTED OR ON sits; FOR 
DEEP OR SHALLOW WELLS, WITH) 


STEAM oR HORSE POWER 
SENO FOR CATALOGUE 
WILUAMS GROS. ITHACA.’ 


Manufacturers of 
Rubber Stamps, Vulcanizers, 
type Machinery and Supplies. 











ARTESIAN WELLS —BY PROF. E. 


G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in SCIENTIFIC AMERICAN 8SUP- 
PLEMENT. No. 943. Price cents. Tobe had at this 

















[CATALOGUES FREE ay ANY? OS | 





Grips Quickly and Firmly, GALVANIZED 














—.' % as we!) as other Pipe, and will Not Crush 
Ss % Sie it. Won't lock on pipe. Does not 
o0's mar nut or highly polished 
a fitting. Other 
All features. 
Dealers. 
ee 6¢@ 





SAMUEL HALL’S SON, 229 West 10th St., New York. 


TOWERS a» TANKS 


PATENT SECTIONAL 


ALL IRON TOWERS 
of 4 and 12 Columns, 

for Waters T=. ties, Towns, 

PLAIN, ALL WOOD TOWERS 

ELEVATED TANKS 

for Automatic Fire Sprinkler Plants 

MANUFACTURERS OF 
IRON and STEEL TANKS. 
Louisiana Red Cypress Wood Yanks 
a 


Specialty. 
W. E. CALDWELL C0., 


219 E. Main Street, 
LOUISVILLE, KY., U. S. A. 





We take pleasure ng that by arrangements 
made with J.G. Rare. are e cnabled to furnish our 
customers with the 

POHLE AIR LIFT PUMP, 
protected by pumerens American and Foreign 

This department ot our business will be under 
sonal supervision of Dr. Pohl, the inventor an: 

THE INGERSOLL-SERGEANT DRILL CO 
Havemeyer Building, 2% Cortlanat St., New 


ROCK DRILLS @s23" ST 


AIR GOMPRES SORS & 
are RS & @ 


ay 


a patioe 


York. 










FANS 
PKL 
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OcTOBER 26, 1895.J 


Srieutific American. 





Founded by by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOUKSELLERS & IM PORTERS 
810 Walnut St.. Philadelphia. Pa..U.s.A 

Our New aud Revised Catalogue of Practical and 

sdantine | Books, 90 8vo, and our other Catalogues 

and Circulars, the whole covering every branch of Sci- 

ence applied to the A sent free and free of postage 

to any one in any part of the world who wil) furnish his 


address. 





Now Plate and India paper (Sheet Demy). 


The ve Cathedrals of England and Wales. 

Edition (limited to 250 copies), oqntetatns @ 
jews and Plans), with seen a 
ed from The Builder, revised and partly re- 
nbound (in portfolio), u lis. 6d., Amer’ can 
price, $20.40; bound i buckram), 4. 4s.. American 


rice, “The dra 
Pal. 





“ 


A Ry B. 1 
} " Post. “A noble volume.’ 
at interesting and useful = a ”"_Guardian. 
Address Pubilisber of she wim 46 Catherine Street, 
London, ., England, 





CT 


THE URTEVANT 


AUTOMATIC 


OIEAM ENGINCD 


BEST 











N 7 

Ic E- BOA TS-TH EIR CON STRU CTION 
and Management. With working drawings, details, and 
directions :n fall. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.K. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of lee-boats. Price 10 centa. 


- The Shipman Auto- 


matic Steam Engine 


NO SKILLED ENGINEER. 
Kerosene Oi! Fuel. 
1, 2. 4, 6and 8 horse power. 
No Extra Insurance. Efi- 
t, Economic 4 
SHIPMAN ENGINE co. 
Summer Street. 
BOSTON, MASS. 


A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS MATERIALS. 


78 Reade Street, New York, N. Y. 
Manufactory Es Established 1761. 















Little Giant Drilling Machine 
WITH STRAIGHT TABLE. 
Furnished also with swinging table 


Arranged for both Hand and Power. 
Drills from \% to 1 


inch wate. 
Drills to center of M4 inch ¢ 
Tabie is ee uare ‘with spindle 
and bas yy alg 


Feed has a run of 4 inc 
ta” Send for fully Mustrated Catalogue, 
WELLS BROS. & CO., 
P. 0. Box B, Greenfield, Mass. 


sc {ENTIFIC AMERICAN SUPPLE- 











MENT. Any desired bact number of the SCIENTIFIC 
AMERICAN SUPPLEMENT cap be had at this office for 

cents. to be had of newsdealers ir al) parts of 
the country. 





pated — 
ABSOLUTELY PREVEN, 
ON ALLY NF ME Phen ai 


‘OTTO Goetze : “OL 
3 N 


FHA 








NOW READY! 


Seventeenth Edition of 


Experimental Science is 





REVISED AND ENLARGED. 
120 Pages and 110 Superb Cats added, 


Just the thing for a holiday pocnent for any man, 
Mt peaeeer. or any ne interested [n science, 
In the ne contained in tbe last. edition will be 
found thet Scventife Use of the “peneuees. © tb ous 
optical illusion y—~ ge as the Anorthosco; 
with other new and i 
Optical Projection of Op 
in Las 9g is a 
y. i ng meras, Cane 
of iectrical Di Distribuatio 
Electric 
Seudy ‘of the Stars, and a 
which will prove of interest to scien- 


and beautifally 
morocco, $3. 


er, Flectri 
Lantern Sli 
other new mat 
bound. Price Sin cloth by mn Bat 
GB" Send jor uiustrated cercuiar. 
MUNN & CO.. Publishers. 
Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORA. 


















DAIMLER MOT 


BUILDERS OF 


Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built, 
No smoke or smokestack, no boiler, no elec- 
tricity. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 





OFFICE AND WORKS, “STEINW 


&” Send for Niustrated Catalogue and Price List. 








OR COMPANY, 


No steam or naphtha under pressure. 


Also Stationary Motors. 


AY,” LONG ISLAND CITY, N. Y. 








271 


aedne. © 


"TAUGHT BY MAIL, 


t n Courses of Stady. Send for free cir- 
~— wales. State subj you Le va to stridy. 
The Internations! ‘orreaponden se 


RANTON, PA. 
enn 


MAC ‘HINES. < erliae Bagines. Brewer®’ 
and Bottlers’ Machinery. g& VILTER 
» MFG. Co., 499 Clinton Street, Miiwnukee, Wis 








Architecture, 


gy “ey -+ oe we 
- 

















ICE 








“Pacific” & “Union” 


Gas & Gasoline 
ENCINES. 





ary. I 

Safe, Sim, 

T at om As 
he 
enc ne co. 
erion Ay. & 49th 8 





SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICE., 


Manufacturers of the Sintz Sta- 
thenary and Marine Sas and 
a eS Saree s. Especially 
Boats a lectrie 
Lig bting. “Rune with manufac- 
tured or natura! gas — Boats and 
launcbes. Prices within the reach 
of all. i. Send for Catalogue. 
ention this paper 


ICE-HOUSE AND COLD ROOM.—BY 
R G. Sates, With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5%. Price 10 cents. To ve bad at this 
office and from all newsdealers 


“WOLVERINE” GAS «*° GASOLINE 
ENGINES, Sind Wane. 


A 
The “ Wolverine” is the only ~s 
versible Marine Gas Engine 

the market. It is the lightest = 
gine aoe Se ps ite power. Requires no 


utely iy ante Mdanatact'd by 
WOLVERINE MOTOR WORKS, 

















12 Me Street, 
GRAND RAPIDS, MICH. 





fm. MUNN & Co, Solicitors 
Patents, bave had nearly re 
Ra a, Any 
one may qu 
whether an — a. I eS 
Sa by writing to $<: Co. 
muicesone strictly 


PATENTS 


notice in th the FS Amer- 
wee! 
Eeagaten, © he largest 





Volts 1.25 
Amps. 2.00 
Size 11-16"x2 3-4" 


The © ry PO-FA RAD is the smallest Battery of its 











+y~ ever ae neither care nor attention. 
— 4 mails under 
JAS. i. PEARSON, 7 27 Kanes Street, New York, U. S. A. 
EMPIRE 
© BOILER CLEANER © 
——COMPOUND 


We Don’t Offer Gratuities. but our 
Cireular will +? you the information 
that will oI to Save Time. 


Trouble and 3 Mone ap- 
red, and j the my 
Tien and ——— the East 


Kemble  Bidg. 19 Whitehall St.,N.Y. 
HARLEM RIVER IMPROVEMENT 


and Ship Canal —An interesting account of the great 
overnment work recently completed in New York City. 
ith 3 illustrations. Contained in SCIENTIFIC AMEK- 
ICAN SUPPLEMENT, No. 1015. Price 10 cents. To be 
had at this office and from al! newsdealers. 


SPECIAL OFFER! 


DIGEST OF U. S. GYCLE PATENTS. |“ 


The Publishers are closing out the remnant of 
the edition of cycle biteatfons af #36.) the i 

scription price for w ah was: 

ents of © 1a or Velocipedes wi ith Attachments 
789-1891, _- ols. dra’ 


chronoli ot Tt out. sub-ci asses 


."} 

Third Vol. o Line of Ps Patents at and references by 
NUMBER, NAME and DATE CITED in the EXAMI- 
NATION Of APPLICATIONS, 1789 to July, 1808 (con- 
bay BE the index to the Cycle Monthly from 

uly, ) 





Tota! 
Reduced 't to s 
By the use of 
e with certainty and ease. 

These works are perpetuated by a Quarter! 
the Patents and References from January, 1% 

er annum for the United States and Canada, tad 
‘or Eerone- 

5,000 U. 8S. Patents for ALL CHARACTERS of Cycles or | 
v ~ A with attachments are embraced in these 
publications, -— at es cents each would cost $500.00. 

Address JAME EN, Compiler, 
Vascae’ Office, ashington, D.C. 


The oypawriter 


EXCHANGE, 
14 Barclay St., New York, 
156 Adams St., Chicago. 
38 Court Sq., Boston. 


We will save you from 0 to 
0 per cont. On Te Fond for Catalogua. 


35.00 
these works expert examinations can be 





ay! of 
3.00 


Care of U.S. 









ARMS & LECS 


WITH RUBBER HANDS & FEET. 
mS Most Natural, Comfortable and 
Durable. Over 16,000 in use. 
New Patents and Important_improve- 
ment. U.S. Gov't Manufacturer. 


Illustrated book of 430 pages and for- 
mula for measur ng sent free. 





| or in 3 


vs” wy. 
FOR ae Valuable patent on wall pa r exhib- 
* itor. Can be mamninctuned and soid 
with large Ree. increasing Sa demand. For particulass, 
address E. W. LisTer, 4 tur St., Brooklyn, N » Be 
WATER WHEELS. 
JAMES LERFEL & Pe. 
Springticid, Obie, U. 8. A. 


for use in the arts, Killing Insects 


BI- SULPHIDE = ae Manu tured by An- 
OF CARBON ima i. etc anufact ured 


Experimental & Model Work 
WANTED. « 


EB. V. BAILLARD, 106 Liberty Street, N. Y¥. 
uy 
fib volt 








A 200 Horse “Power 10 Volt ¢ Yompound 
« Wound Dynamo, tier in one dynamo 
namos to 7 ae 
motors. 


, aleo one or more 


% HP. 18) vo . B. "Use Day this paper 








“A firm of well known _Londos Engineers are pre- 
pared to deal with the British-Indian and Colonia! 


PATENTS of an GIL MOTOR 


of from \ to 5 Horse Power ** Metor,”’ 
Deacon's Advertising Offices, bt Lead adonball St. Lendon. 


How To Make a Dynamo 


OR MOTOR. nore wer size, Jy ial with 
full working | trae w. Trevert. ce i 
bier Pablishing Ce., o., Lys nn, im, Mims, 




















G2” See illustrated article in 8c1. AM. 
a of August 3, 1896. 
A. A. MARKS, 701 Broadway, NEW YORK CITY. 


ALCO VAPOR LAUNCH 


Engine and Helm Controlled from Bow 
Latest improved and only 12 to 1 Motor 
now ready forthe market. 18 to 4 ft. 
Launches, 2, 3, 5 ard 7 horse power. 















and Safety 
asoline used. 


Marine Vapor Eneine Co., Jersey City, N. J. 


No licensed 


7 or Pilot noumred. 8 
guaranteed. Dangerous Ni 


aphtha or 








SANITARY SOAP VASE 


PREVENT®S disease, waste, Pipes 

ing of soap, clogging of waste pipes 

stain of marble, uncleanly soa) dish 
AFFORDS each user fresh, di 


pure soap. 
The Onty Clean, Sanitary, and Safe 
way to use soap. 
Agents Wanted. 


Sanitary Seap Vase Co., 
pean Bidg., ROCHESTER, N. Y. 





Bic cle Name Plates and Club Pins 


for complete C 


a constin Rubber St Stamps 0 Dies, etc. 






MACHINERY NAME PLATES. 
C. H. WOLFF, 179 William Street, N. Y. 


TO BUSINESS MEN 


The value of tne SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater tnan that of any similar journal 





| 


hiiechad 





Stereopticons, 
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@” ESTABLISHED 1845. 

The Most Popular Scientific Paper in the Worid 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of usefa! information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Flectricity. Telegraph y, Photograpby, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription,—One copy of the ScrEN- 
TIFIC AMERICAN will be sent for one year - 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receiptof Three Dollars by 
the publishers; six months, $1.60; three montns, $1.00. 

Clubs.-— Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk Address 
all letters and make a]! orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 
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Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith ia 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers anc accompanied with transiated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
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try, Electricity, Light, Heat, Mechanica! Engineering, 
Steam and Railway Engineeriog, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticuiture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable !n no other publication. 


and described in the 8UPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCTENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
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Building Edition. 
THE SCIENTIFIC AMERICAN BUILDING Ep/TION Is 
issued monthly. $2.50 a year. Single copies, % cents. 
Thirty-two large quarto pages, forming a iarge and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting examples of modern Architectural 
Construction and alhed subjects. 
A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences. city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 
The elegance and cheapness of this magnificent work 
have won for it the largest Circulation of any 
Architectural publication in the world. Sold by al! 
newsdealers. $2.500a year. Remit to 
MUNN & CO., 361 Broadway. New York. 
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Export Edition 


of the SCIENTIFIC AMERICAN, with which is inecor- 
porated “LA AMERICA CIENTIFICA EB INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform in size and typography 
with the SCIANTIFIC AMERICAN. Every 
tains about 50 pages, profusely illustrated _ 
scientific, industrial export paper 
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